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ACRONYM LIST

Acronym Definition

AFDM Ash Free Dry Mass

AMB Abandoned Mine Bureau

AML Abandoned Mine Lands

ARM Administrative Rules of Montana

AU Assessment Unit

AUM Animal Unit Months

BLM Bureau of Land Management (Federal)

BMP Best Management Practices

BRID Bitter Root Irrigation District

CALA Controlled Allocation of Liability Act

CECRA [Montana] Comprehensive Environmental Cleanup and Responsibility Act
CERCLA Comprehensive Environmental Response, Compensation, and Liability Act
CFR Code of Federal Regulations

CWA Clean Water Act

DEQ Department of Environmental Quality (Montana)

DNRC Department of Natural Resources & Conservation (Montana)
DOI Department of the Interior (federal)

DQA Data Quality Analysis

DQO Data Quality Objectives

EMAP Environmental Monitoring and Assessment Program

EPA Environmental Protection Agency (U.S.)

EQIP Environmental Quality Incentives Program

FWP Fish, Wildlife & Parks (Montana)

GIS Geographic Information System

HBI Hilsenhoff Biotic Index

HCP Habitat Conservation Plans

HDPE high-density polyethylene

HUC Hydrologic Unit Code

INFISH Inland Native Fish Strategy

IR Integrated Report

LA Load Allocation

LANAT Load Allocation to Natural Background Sources

LAng Load Allocation to Natural Background Sources

LAnps Load Allocation to Nonpoint Sources

LAuw Load Allocation to the Watershed Upstream of the Impaired Reach
MBMG Montana Bureau of Mines and Geology

MCA Montana Code Annotated

MFISH Montana Fisheries Information System

MGWPCS Montana Ground Water Pollution Control System

MOS Margin of Safety

MPDES Montana Pollutant Discharge Elimination System

MSDI Montana Spatial Data Infrastructure

MSU Montana State University

NOAA National Oceanographic and Atmospheric Administration
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RIT/RDG
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SMz
TKN
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TN

TP

TPA
TSwQC
us
USDA
USFS
USFWS
USGS
UUILT
WLA
WRP
WWTP

Definition

National Pollutant Discharge Elimination System
Nonpoint Source

Natural Resources Conservation Service
Probable Effects Levels

Quality Assurance Project Plan

Remote Automatic Weather Station
Resource Indemnity Trust / Reclamation and Development Grants Program
River Mile

Surface Mining Control & Reclamation Act
Streamside Management Zone

Total Kjeldahl Nitrogen

Total Maximum Daily Load

Total Nitrogen

Total Phosphorus

TMDL Planning Area

Tri-State Water Quality Council

United States

United States Department of Agriculture
United States Forest Service

US Fish and Wildlife Service

United States Geological Survey

Ultimate Upper Incipient Lethal Temperature
Wasteload Allocation

Watershed Restoration Plan

Wastewater Treatment Plant
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DOCUMENT SUMMARY

This document presents a total maximum daily load (TMDL) and water quality improvement plan for 11
impaired waterbodies in the Bitterroot River watershed (see Figure A-2 found in Appendix A ).

The Montana Department of Environmental Quality (DEQ) develops TMDLs and submits them to the
U.S. Environmental Protection Agency (EPA) for approval. The Montana Water Quality Act requires DEQ
to develop TMDLs for streams and lakes that do not meet, or are not expected to meet, Montana water
quality standards. A TMDL is the maximum amount of a pollutant a waterbody can receive and still meet
water quality standards. TMDLs provide an approach to improve water quality so that streams and lakes
can support and maintain their state-designated beneficial uses.

The project area encompasses approximately 2,857 square miles in southwestern Montana as shown in
Figure A-1. Most of the project area resides in Ravalli County, with the northern portion residing in
Missoula County. The project area is bounded by the Bitterroot Mountains to west and by the Sapphire
Mountains to the east. All surface water drains to the northward flowing Bitterroot River and leaves the
project area near Missoula. The Montana Department of Environmental Quality (DEQ) divides the state
into TMDL Planning Areas (TPAs) for workload purposes based on topographic drainage boundaries and
other considerations. In some instances, when TMDLs are developed, these planning areas are realigned
into project areas. In this case, the Upper Lolo TPA, Bitterroot TPA, and Bitterroot Headwaters TPA were
combined to create the Bitterroot Watershed Project Area (see Figure A-2).

DEQ determined that 11 waterbodies within the Bitterroot watershed do not meet the applicable water
quality standards. The scope of the TMDLs in this document addresses problems with nutrients, metals,
and temperature (see Table DS-1). A total 18 TMDLs were developed for 19 pollutant impairment
listings, with the NO3+NO, impairment on Threemile Creek being addressed by a total nitrogen TMDL.

Nutrients were listed as impairing aquatic life and primary contact recreation in Ambrose Creek, Bass
Creek, Lick Creek, Muddy Spring Creek, North Burnt Fork Creek, North Fork Rye Creek, Rye Creek,
Sweathouse Creek, and Threemile Creek. Excess nitrogen in the form of dissolved ammonia (which is
typically associated with wastewater) can be toxic to fish and other aquatic life. Excess nitrogen in the
form of nitrate in drinking water can inhibit normal hemoglobin function in infants. In addition, excess
nitrogen and phosphorus from human sources can cause excess algal growth, which in turn depletes the
supply of dissolved oxygen, killing fish and other aquatic life. Excess nutrient concentrations in surface
water create blue-green algae blooms (Priscu, 1987), which can produce toxins lethal to aquatic life,
wildlife, livestock, and humans. Aside from the toxicity effects, nuisance algae can shift the structure of
macroinvertebrate communities, which may also negatively affect the fish that feed on
macroinvertebrates (U.S. Environmental Protection Agency, 2010). Additionally, changes in water clarity,
fish communities, and aesthetics can harm recreational uses, such as fishing, swimming, and boating
(Suplee et al., 2009). Nuisance algae can also increase the cost of treating drinking water or pose health
risks if ingested in drinking water (World Health Organization, 2003b). Water quality restoration goals
for nutrients were based on the numeric nutrient criteria in Circular DEQ-12A. DEQ believes that once
these water quality goals are met, all water uses currently affected by nutrients will be restored.

Nutrient loads are quantified for natural background conditions and for human caused sources
(agriculture, silviculture, and septic). The Bitterroot watershed Total Nitrogen TMDLs indicate that
reductions in Total Nitrogen (TN) loads ranging from 17%-60% will satisfy the water quality restoration
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goals, Total Phosphorus TMDLs indicate that reductions in total phosphorus (TP) loads ranging from
19%-80% will satisfy the water quality restoration goals, and Nitrate/Nitrite TMDLs indicate that
reductions in NO3 + NO, loads ranging from 19%-80% will satisfy the water quality restoration goals.
Recommended strategies for achieving the nutrient reduction goals are also presented in this plan.

Metals were listed as impairing aquatic life Lick Creek and the Bitterroot River. Within aquatic
ecosystems, metals can have a toxic, carcinogenic, or bioconcentrating effect on biota. Likewise, humans
and wildlife can suffer acute and chronic effects from consuming water or fish with elevated metals
concentrations. Targets for metals-related impairments in the Bitterroot TMDL Project Area include both
water chemistry targets and sediment chemistry targets. The human health and aquatic life criteria
defined in DEQ Circular DEQ-7 (Montana Department of Environmental Quality, 2012) are used directly
as water chemistry targets for these TMDLs. Sediment chemistry targets are adopted from numeric
screening values for metals in freshwater sediment established by the National Oceanographic and
Atmospheric Administration (NOAA). DEQ believes that once these water quality goals are met, all water
uses currently affected by metals will be restored.

Metals loads are quantified for natural background conditions, for human caused nonpoint sources, and
for two point sources (the Lolo wastewater treatment plant, and the Missoula MS4). The Bitterroot
River lead TMDLs indicate that reductions in lead loads of 77% will satisfy the water quality restoration
goals. The Lick Creek aluminum TMDLs indicate that reductions in aluminum ranging from 71% at low
flow conditions to 88% at high flow conditions will satisfy the water quality restoration goals.
Recommended strategies for achieving the metals reduction goals are also presented in this plan.

Temperature was listed as impairing aquatic life in Mill Creek. Warmer temperatures can negatively
affect aquatic life that depends upon cool water for survival. Coldwater fish species are more stressed in
warmer water temperatures, which increases metabolism and reduces the amount of available oxygen
in the water. Coldwater fish and other aquatic life may feed less frequently and use more energy to
survive in thermal conditions above their tolerance range, which can result in fish kills. Also, elevated
temperatures can boost the ability of non-native fish to outcompete native fish if the latter are less able
to adapt to warmer water conditions (Bear et al., 2007). The target for allowable human-caused
temperature change links directly to the numeric portion of Montana’s temperature standard for B-1
streams [ARM 17.30.623(e)]: When the naturally occurring temperature is less than 66°F, the maximum
allowable increase is 1°F. Within the naturally occurring temperature range of 66—66.5°F, the allowable
increase cannot exceed 67°F. If the naturally occurring temperature is greater than 66.5°F, the
maximum allowable increase is 0.5°F. DEQ believes that once these water quality goals are met, all
water uses currently affected by temperature will be restored.

Temperature loads for Mill Creek are quantified based on data collected and temperature modeling
results, which represents the application of all reasonable land, soil, and water conservation practices.
The Mill Creek temperature TMDLs indicate that reductions ranging from 2.6% at the mouth to 16% at
River Mile (RM) 4.6 will satisfy the water quality restoration goals. Recommended strategies for
achieving the temperature reduction goals are also presented in this plan.

Implementation of most water quality improvement measures described in this plan is based on
voluntary actions of watershed stakeholders. Ideally, local watershed groups and/or other watershed
stakeholders will use this TMDL document, and associated information, as a tool to guide local water
quality improvement activities. Such activities can be documented within a watershed restoration plan
consistent with DEQ and EPA recommendations.
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A flexible approach to most nonpoint source TMDL implementation activities may be necessary as more
knowledge is gained through implementation and future monitoring. The plan includes a monitoring
strategy designed to track progress in meeting TMDL objectives and goals and to help refine the plan

during its implementation.

Although most water quality improvement measures are based on voluntary measures, federal law
specifies permit requirements developed to protect narrative water quality criterion, a numeric water
quality criterion, or both, to be consistent with the assumptions and requirements of wasteload
allocations (WLAs) on streams were TMDLs have been developed and approved by EPA. The Bitterroot
Watershed Project Area has permitted dischargers requiring the incorporation of WLAs into permit
conditions on the Bitterroot River.

Table DS-1. List of Impaired Waterbodies and their Impaired Uses in the Bitterroot Watershed Project
Area with Completed Nutrient, Metals, and Temperature TMDLs Contained in this Document

Waterbody & Location

TMDL Prepared

TMDL Pollutant

Impaired Use(s)*

Description Category
Ambrose Creek, Nitrogen (Total) Nutrients Ac!uatlc Life .
Primary Contact Recreation
headwaters to mouth Aquatic Life
(Threemile Creek) Phosphorus (Total) Nutrients q .
Primary Contact Recreation
Bass Creek, Selway- . . Aquatic Life
Bitterroot Wilderness Nitrogen (Total) Nutrients Primary Contact Recreation
boundary to mouth (un- L
named channel of Bitterroot Phosphorus (Total) Nutrients Ac!uatlc Life .
. Primary Contact Recreation
River)
Bitterroot River, Eightmile
Creek to mouth (Clark Fork Lead Metals Aquatic Life
River)
Alumi Metal Aquatic Lif
Lick Creek, headwaters to uminum erans qu:t;z L;fz
mouth (Bitterroot River) Phosphorus (Total) Nutrients q .
Primary Contact Recreation
Mill Creek, Selway-
Bitterroot Wilderness s
Temperature, water Temperature Aquatic Life
boundary to the mouth
(Fred Burr Creek)
Muddy Spring Creek, Nitrate/Nitrite . Aquatic Life
headwaters to mouth (Gold . - Nutrients . .
(Nitrate + Nitrite as N) Primary Contact Recreation
Creek)
North Burnt Fork Creek, . . Aquatic Life
confluence with South Nitrogen (Total) Nutrients Primary Contact Recreation
Burnt Fork Creek to Mouth . Aguatic Life
(Bitterroot River) Phosphorus (Total) Nutrients Primary Contact Recreation
North Fork Rye Creek, . . Aguatic Life
headwaters to mouth (Rye Nitrogen (Total) Nutrients Primary Contact Recreation
Creek-Bitterroot River, . ic Li
Phosphorus (Total) Nutrients Aquatic Life

South of Darby)

Primary Contact Recreation
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Table DS-1. List of Impaired Waterbodies and their Impaired Uses in the Bitterroot Watershed Project
Area with Completed Nutrient, Metals, and Temperature TMDLs Contained in this Document

Waterbody & Location

TMDL Pollutant

. TMDL Prepared Impaired Use(s)*
Description P Category P (s)
. . Aquatic Life
Nit Total Nut t . .
Rye Creek, North Fork to itrogen (Total) utrients Primary Contact Recreation
mouth (Bitterroot River Aquatic Life
( ) Phosphorus (Total) Nutrients c!u 1t .
Primary Contact Recreation
Sweathouse Creek, .
. Aquatic Life
headwaters to mouth Phosphorus (Total) Nutrients . .
. . Primary Contact Recreation
(Bitterroot River)
. . . Aquatic Life
Threemile Creek, Nitrogen (Total) Nutrients : .
Primary Contact Recreation
headwaters to mouth Aquatic Life
(Bitterroot River) Phosphorus (Total) Nutrients q

Primary Contact Recreation

*Impaired uses given in this table are based on updated assessment results and may not match the “2014 Water

Quality Integrated Report.”
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1.0 PROJECT OVERVIEW

This document presents an analysis of water quality information and establishes total maximum daily
loads (TMDLs) for nutrient, temperature, and metals problems in the Bitterroot TMDL Planning Area
(TPA). This document also presents a general framework for resolving these problems. Figure A-2, found
in Appendix A, shows a map of waterbodies in the Bitterroot Watershed Project Area with nutrient,
temperature, and metals pollutant listings.

1.1 WHY WE WRITE TMDLS

In 1972, the U.S. Congress passed the Water Pollution Control Act, more commonly known as the Clean
Water Act (CWA). The CWA’s goal is to “restore and maintain the chemical, physical, and biological
integrity of the Nation’s waters.” The CWA requires each state to designate uses of their waters and to
develop water quality standards to protect those uses.

Montana’s water quality designated use classification system includes the following:
e fish and aquatic life

o wildlife
e recreation
e agriculture
e industry

e drinking water

Each waterbody in Montana has a set of designated uses from the list above. Montana has established
water quality standards to protect these uses, and a waterbody that does not meet one or more
standards is called an impaired water. Each state must monitor their waters to track if they are
supporting their designated uses, and every two years the Montana Department of Environmental
Quality (DEQ) prepares a Water Quality Integrated Report (IR) which lists all impaired waterbodies and
their identified impairment causes. Impairment causes fall within two main categories: pollutant and
non-pollutant.

Montana’s biennial IR identifies all the state’s impaired waterbody segments. The 303(d) list portion of
the IR includes all of those waterbody segments impaired by a pollutant, which require a TMDL, whereas
TMDLs are not required for non-pollutant causes of impairments. Table A-1 in Appendix A identifies all
impaired waters for the Bitterroot Watershed Project Area from Montana’s 2014 303(d) List, and
includes non-pollutant impairment causes included in Montana’s “2014 Water Quality Integrated
Report” (Montana Department of Environmental Quality, Planning, Prevention and Assistance Division,
Water Quality Planning Bureau, 2014). Table A-1 provides the current status of each impairment cause,
identifying whether it has been addressed by TMDL development.

Both Montana state law (Section 75-5-701 of the Montana Water Quality Act) and section 303(d) of the
federal CWA require the development of total maximum daily loads for all impaired waterbodies when
water quality is impaired by a pollutant. A TMDL is the maximum amount of a pollutant that a
waterbody can receive and still meet water quality standards.

Developing TMDLs and water quality improvement strategies includes the following components, which
are further defined in Section 4.0:
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e Determining measurable target values to help evaluate the waterbody’s condition in relation to
the applicable water quality standards

e Quantifying the magnitude of pollutant contribution from their sources

e Determining the TMDL for each pollutant based on the allowable loading limits for each
waterbody-pollutant combination

e Allocating the total allowable load (TMDL) into individual loads for each source

In Montana, restoration strategies and monitoring recommendations are also incorporated in TMDL
documents to help facilitate TMDL implementation (see Sections 9 and 10 of this document).

Basically, developing a TMDL for an impaired waterbody is a problem-solving exercise: The problem is
excess pollutant loading that impairs a designated use. The solution is developed by identifying the total
acceptable pollutant load (the TMDL), identifying all the significant pollutant-contributing sources, and
identifying where pollutant loading reductions should be applied to achieve the acceptable load.

1.2 WATER QUALITY IMPAIRMENTS AND TMDLS ADDRESSED BY THIS DOCUMENT

Table 1-1 below lists all of the impairment causes from the “2014 Water Quality Integrated Report”
(Montana Department of Environmental Quality, Planning, Prevention and Assistance Division, Water
Quality Planning Bureau, 2014) that are addressed in this document (also see Figure A-1 in Appendix A).
Each pollutant impairment falls within a TMDL pollutant category (e.g., nutrients, temperature, or
metals), and this document is organized by those categories.

TMDLs are completed for each waterbody — pollutant combination, and this document contains 18
TMDLs (Table 1-1). There are several non-pollutant types of impairment that are also addressed in this
document. As noted above, TMDLs are not required for non-pollutants, although in many situations the
solution to one or more pollutant problems will be consistent with, or equivalent to, the solution for one
or more non-pollutant problems. The overlap between the pollutant TMDLs and non-pollutant
impairment causes is discussed in Section 8. Section 10 also provides some basic water quality solutions
to address those non-pollutant causes not specifically addressed by TMDLs in this document.

Sediment and temperature TMDLs were previously completed for the Bitterroot TPA in 2011 (Montana
Department of Environmental Quality, Planning, Prevention and Assistance Division, Water Quality
Planning Bureau, 2011a). Table A-1 in Appendix A includes impairment causes with completed TMDLs,
as well as non-pollutant impairment causes that were addressed by those TMDLs.
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Table 1-1. Water Quality Impairment Causes for the Bitterroot Watershed Addressed within this Document

Waterbody & Location

Waterbody ID

Impairment Cause

TMDL Pollutant

Impairment Cause Status *

Description Category
Ambrose Creek, headwaters to MT76H004 120 Nitrogen (Total) Nutrients TN TMDL contained in this document
mouth (Threemile Creek) - Phosphorus (Total) Nutrients TP TMDL contained in this document

Bass Creek, Selway-Bitterroot
Wilderness boundary to mouth
(un-named channel of Bitterroot
River)

MT76H004_010

Low flow alterations

Not Applicable;
Non-Pollutant

Addressed in Section 8 of this document

Nitrogen (Total)

Nutrients

TN TMDL contained in this document

Phosphorus (Total)

Nutrients

TP TMDL contained in this document

Bear Creek, Selway-Bitterroot
Wilderness boundary to mouth
(Fred Burr Creek)

MT76H004_031

Low flow alterations

Not Applicable;
Non-Pollutant

Addressed in Section 8 of this document

Bitterroot River, East and West
forks to Skalkaho Creek

MT76H001_010

Alteration in streamside or
littoral vegetative covers

Not Applicable;
Non-Pollutant

Addressed in Section 8 of this document

Bitterroot River, Skalkaho Creek
to Eightmile Creek

MT76H001_020

Low flow alterations

Not Applicable;
Non-Pollutant

Addressed in Section 8 of this document

Sedimentation/Siltation Sediment Not impaired based on updated assessment
Bitterroot River, Eightmile Creek MT76H001 030 Lead Metals Lead TMDL contained in this document
to mouth (Clark Fork River) - Sedimentation/Siltation Sediment Not impaired based on updated assessment

Blodgett Creek, Selway-
Bitterroot Wilderness boundary
to mouth (Bitterroot River)

MT76H004_050

Low flow alterations

Not Applicable;
Non-Pollutant

Addressed in Section 8 of this document

Kootenai Creek, Selway-
Bitterroot Wilderness boundary
to mouth (Bitterroot River)

MT76H004_020

Alteration in streamside or
littoral vegetative covers

Not Applicable;
Non-Pollutant

Addressed in Section 8 of this document

Low flow alterations

Not Applicable;
Non-Pollutant

Addressed in Section 8 of this document

Lick Creek, headwaters to
mouth (Bitterroot River)

MT76H004_170

Aluminum

Metals

Aluminum TMDL contained in this document

Chlorophyll-a

Not Applicable;
Non-Pollutant

Addressed by a TP TMDL in this document

Phosphorus (Total)

Nutrients

TP TMDL contained in this document

Lolo Creek, Mormon Creek to
mouth (Bitterroot River)

MT76H005_011

Low flow alterations

Not Applicable;
Non-Pollutant

Addressed in Section 8 of this document

Lost Horse Creek, headwaters to
mouth (Bitterroot River)

MT76H004_070

Low flow alterations

Not Applicable;
Non-Pollutant

Addressed in Section 8 of this document
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Table 1-1. Water Quality Impairment Causes for the Bitterroot Watershed Addressed within this Document

Waterbody & Location
Description

Waterbody ID

Impairment Cause

TMDL Pollutant
Category

Impairment Cause Status *

Mill Creek, Selway-Bitterroot
Wilderness boundary to the
mouth (Fred Burr Creek)

MT76H004_040

Alteration in streamside or
littoral vegetative covers

Not Applicable;
Non-Pollutant

Addressed by a temperature TMDL in this
document

Low flow alterations

Not Applicable;
Non-Pollutant

Addressed in Section 8 of this document

Temperature, water

Temperature

Temperature TMDL contained in this
document

Miller Creek, headwaters to

Chlorophyll-a

Not Applicable;
Non-Pollutant

Not impaired based on updated assessment

Nitrate/Nitrite (Nitrite + Nitrate

. . MT76H004_130 Nutrients Not impaired based on updated assessment

mouth (Bitterroot River) as N)

Nitrogen (Total) Nutrients Not impaired based on updated assessment

Phosphorus (Total) Nutrients Not impaired based on updated assessment
Muddy Spring Creek, . - - .

+
headwaters to mouth (Gold MT76H004_180 I;lsltl:f;te/Nlmte (Nitrite + Nitrate Nutrients NO; + NO, TMDL contained in this document
Creek)
North Burnt Fork Creek, Nitrogen (Total) Nutrients TN TMDL contained in this document
confluence with South Burnt
MT76H004_200

Fork Creek to Mouth (Bitterroot - Phosphorus (Total) Nutrients TP TMDL contained in this document

River)

North Channel Bear Creek,
headwaters to mouth (Fred Burr
Creek)

MT76H004_032

Low flow alterations

Not Applicable;
Non-Pollutant

Addressed in Section 8 of this document

North Fork Rye Creek,
headwaters to mouth (Rye

MT76H004_160

Alteration in streamside or
littoral vegetative covers

Not Applicable;
Non-Pollutant

Addressed by TN and TP TMDLs in this
document

Creek-Bitterroot River, South of Nitrogen (Total) Nutrients TN TMDL contained in this document
Darby) Phosphorus (Total) Nutrients TP TMDL contained in this document
Rye Creek, North Fork to mouth MT76H004 190 Nitrogen (Total) Nutrients TN TMDL contained in this document
(Bitterroot River) - Phosphorus (Total) Nutrients TP TMDL contained in this document

Skalkaho Creek, headwaters to
mouth (Bitterroot River)

MT76H004_100

Low flow alterations

Not Applicable;
Non-Pollutant

Addressed in Section 8 of this document

South Fork Lolo Creek, Selway-
Bitterroot Wilderness boundary
to mouth (Lolo Creek)

MT76H005_020

Low flow alterations

Not Applicable;
Non-Pollutant

Addressed in Section 8 of this document

Physical substrate habitat
alterations

Not Applicable;
Non-Pollutant

Addressed in Section 8 of this document
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Table 1-1. Water Quality Impairment Causes for the Bitterroot Watershed Addressed within this Document

Waterbody & Location
Description

Waterbody ID

Impairment Cause

TMDL Pollutant
Category

Impairment Cause Status *

Sweathouse Creek, headwaters
to mouth (Bitterroot River)

MT76H004_210

Low flow alterations

Not Applicable;
Non-Pollutant

Addressed in Section 8 of this document

Phosphorus (Total)

Nutrients

TP TMDL contained in this document

Threemile Creek, headwaters to
mouth (Bitterroot River)

MT76H004_140

Low flow alterations

Not Applicable;
Non-Pollutant

Addressed in Section 8 of this document

Nitrate/Nitrite (Nitrite + Nitrate

asN) Nutrients Addressed by a TN TMDL in this document
Nitrogen (Total) Nutrients TN TMDL contained in this document
Phosphorus (Total) Nutrients TP TMDL contained in this document

Tin Cup Creek, Selway-Bitterroot
Wilderness boundary to mouth
(Bitteroot River)

MT76H004_080

Alteration in streamside or
littoral vegetative covers

Not Applicable;
Non-Pollutant

Addressed in Section 8 of this document

* TN = Total Nitrogen, TP = Total Phosphorus, NO3 + NO, = Nitrite + Nitrate
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1.3 WHAT THIS DOCUMENT CONTAINS

This document addresses all of the required components of a TMDL and includes an implementation
and monitoring strategy, as well as a strategy to address impairment causes other than nutrients,
metals, and temperature. The TMDL components are summarized within the main body of the
document. Additional technical details are contained in the appendices and attachments. In addition to
this introductory section, this document includes:

Section 2.0 Bitterroot Watershed Project Area Description:
Describes the physical characteristics and social profile of the watershed.

Section 3.0 Montana Water Quality Standards
Discusses the water quality standards that apply to the Bitterroot watershed.

Section 4.0 Defining TMDLs and Their Components
Defines the components of TMDLs and how each is developed.

Sections 5.0 — 7.0 Nutrients, Metals, and Temperature TMDL Components (sequentially):

Each section includes (a) a discussion of the affected waterbodies and the pollutant’s effect on
designated beneficial uses, (b) the information sources and assessment methods used to evaluate
stream health and pollutant source contributions, (c) water quality targets and existing water quality
conditions, (d) the quantified pollutant loading from the identified sources, (e) the determined TMDL for
each waterbody, (f) the allocations of the allowable pollutant load to the identified sources.

Section 8.0 Non-Pollutant Impairments:

Describes other problems that could potentially be contributing to water quality impairment and how
the TMDLs in the plan might address some of these concerns. This section also provides
recommendations for combating these problems.

Section 9.0 Water Quality Improvement Plan:
Discusses water quality restoration objectives and a strategy to meet the identified objectives and
TMDLs.

Section 10.0 Monitoring Strategy and Adaptive Management:
Describes a water quality monitoring plan for evaluating the long-term effectiveness of the “Bitterroot
Watershed Total Maximum Daily Loads and Framework Water Quality Protection Plan”.

Section 11.0 Public Participation & Public Comments:

Describes other agencies and stakeholder groups who were involved with the development of this plan
and the public participation process used to review the draft document. Addresses comments received
during the public review period.
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2.0 BITTERROOT WATERSHED PROJECT AREA DESCRIPTION

This section includes a summary of the physical, ecological and cultural profile of the Bitterroot
Watershed Project Area and is intended to provide background information to support total maximum
daily load (TMDL) development. The maps referenced in this discussion are contained in Appendix A.

2.1 PHYSICAL CHARACTERISTICS

The following information describes the physical profile of the Bitterroot TMDL Project Area and
includes a discussion of location, topography, geology, soils, surface water, groundwater and climate.

2.1.1 Location

The project area encompasses approximately 2,857 square miles in southwestern Montana as shown in
Figure A-1. Most of the project area resides in Ravalli County. Missoula County starts just north of
Florence, MT. The most populated urban area is the city of Missoula. The city center is outside the
Bitterroot Watershed Project Area but a portion of Missoula extends into the northern part of Bitterroot
Watershed. The largest town completely contained within the Bitterroot Watershed is Hamilton, and
other notable population centers include Lolo, Florence, Stevensville, Victor, Darby, and Sula. The
project area is bounded by the Bitterroot Mountains to west and by the Sapphire Mountains to the east.
All surface water drains to the northward flowing Bitterroot River and leaves the project area near
Missoula. The Montana Department of Environmental Quality (DEQ) divides the state into TMDL
Planning Areas (TPAs) for workload purposes based on topographic drainage boundaries and other
considerations. In some instances, when TMDLs are developed, these planning areas are realigned into
project areas. In this case, the Upper Lolo TPA, Bitterroot TPA, and Bitterroot Headwaters TPA were
combined to create the Bitterroot Watershed Project Area (see Figure A-2).

2.1.2 Topography

Elevations in the Bitterroot Watershed Project Area range from approximately 3,100 feet above sea
level at the confluence of Bitterroot and Clark Fork Rivers, to approximately 10,132 feet atop the
summit of Trapper Peak in the Bitterroot Mountain Range. Valley bottom elevations average around
4,000 feet. Elevation is mapped on Figure A-3. The landscape is dominated by the Bitterroot Mountain
Range to the west and the Sapphire Mountain Range to the east which are intercepted by the Bitterroot
River Valley. The Bitterroot Mountains are typified by glacial landforms such as horns, tarns, cirques, and
east-west oriented U-shaped valleys; alternatively, the Sapphire Mountains have more dendritic, or
branching, V-shaped valleys. Other major topography patterns evident in Figure A-3 are large valleys
that drain the East and West Forks of the Bitterroot River and the Lolo Creek valley to the north.

Like topography, slopes in the project area vary greatly. The flat valley bottoms register 0° slopes but
slopes as steep as 81° are also present in the Bitterroot Mountains. The average slope is 22°. Figure A-4
depicts slopes in the project area calculated from the 30-meter National Elevation Dataset.

2.1.3 Geology

Figure A-5 and Figure A-6 provide an overview of the generalized geology based on a 1:500,000 scale
geologic map of Montana (Raines and Johnson, 1995). The first map displays standard geologic units and
the second map indicates the dominant rock type found in each unit.
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The oldest rocks in the Bitterroot Watershed Project Area date to the Precambrian Era. Commonly
referred to as the collective Belt Series, it includes the Newland limestone, Ravalli Group, Missoula
Group, Piegan Group, Pricard Formation, and Wallace Formation units. These sedimentary rocks cover
23% of the in the project area and are most common in the West Fork Bitterroot River drainage, the
northern project area, and the Sapphire Mountains. During the Mesozoic Era, a massive igneous
intrusion known as the Idaho batholith formed beneath the Belt Series rocks and uplifted the Bitterroot
Mountains. This dominant geologic unit underlies 43% of the project area and is composed mostly of
granitic gneiss. Small units of Tertiary volcanic rocks and dikes are scattered throughout the southern
half of the project area, and sedimentary rocks from this time period are present in the northern
Sapphire Mountains. Within roughly the last 2 million years, glaciers have had a major influence on
portions of the project area. Valley and piedmont glaciers originating in the Bitterroot Mountains
formed symmetrical U-shaped valleys aligned in an east-west fashion that are clearly visible in Figure A-
3. These landscape features are not present in the eastern half of the project area because glaciers did
not form in the Sapphire Mountains. The striking difference between the two mountain ranges
surrounding the Bitterroot Valley is a classic example in the study of glacial geology. Glacial lakes formed
as glaciers melted and retreated. When the Cordilleran Ice Sheet dammed the Clark Fork River near
Idaho, a massive lake (Glacial Lake Missoula) was created that extended into the Bitterroot Valley.
Sediments of this lake are exposed in the Lolo Creek area. The youngest rocks in the Bitterroot
Watershed Project Area belong to the Alluvium geologic unit and are derived from the erosional and
transportation forces of water. Alluvium can be found bordering the Bitterroot River and in the valley
bottoms of most tributaries.

Like much of western Montana, abandoned hardrock and placer mines are scattered across the
Bitterroot Watershed Project Area (also see Figure A-5). DEQ Abandoned Mine Lands Program and
Montana Bureau of Mines and Geology (MBMG) estimate the presence of approximately 200
abandoned mines. Four of these mines (Ward Lode, Curlew, Montana Prince, and Bluebird) have been
identified by the State of Montana as high priority mines for reclamation.

2.1.4 Soil

The United States General Soil Map developed by the National Cooperative Soil Survey and based on the
STATSGO?2 dataset was used to evaluate soil properties in the Bitterroot Watershed Project Area. Figure
A-7 depicts coverage of the four soil orders that exist within the project area. Soil orders are the
broadest level of soil taxonomy and combine soils into units with similar physical and chemical
attributes. Soils of the same order typically share properties because they formed under similar
scenarios. Investigating the distribution of soil orders in the project area can help better understand soil
behavior and potential effects to water quality.

Inceptisols are the most common soil order accounting for 52% of the project area. Inceptisols are the
second least developed of the 12 soil orders and have only a slight degree of weathering either because
they are considered geologically young or because the conditions under which they exist have only led
to a slight modification from their original state. The cold climate of the Bitterroot Watershed Project
Area is likely driver of immature soil profiles seen in the Inceptisol class. Mollisols are the second most
widespread soil order (16%) and are defined by a humus-rich surface horizon. Regarded as some of the
most agriculturally productive soils in the world, the largest grouping of these soils in the project area is
found in the Bitterroot River valley where agricultural land uses are concentrated (see Figure A-18).
They typically develop under grasslands and the suborder present in the Bitterroot Watershed Project
Area is distinguished from other Mollisols because it forms in semiarid climates that have erratic
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precipitation (Brady and Weil, 2002). The third most common soil order is Entisols, which are
represented on 8% of the landscape. Entisols have little to no profile development and are regarded as
the least developed soil order. Most Entisols in the Bitterroot Watershed Project Area are alluvial, or
river-derived in nature. Lastly, Alfisols are found scattered across 5% of the project area and are known
for being more weathered the previously mentioned soil orders. These soils are moderately leached and
characterized by a subsurface silicate clay horizon (Brady and Weil, 2002). The remainder of the project
area either lacks soil order data or is simply bare rock.

A soil’s susceptibility to erosion is a property especially relevant to TMDLs when reviewing upland
pollutant sources. Erodibility is mapped in Figure A-8 using the K-factor from the Universal Soil Loss
Equation (USLE) (Wischmeier and Smith, 1978). The K-factor is an inherent property of soil that is
independent of rainfall, slope, vegetation cover, and management differences. Values range from 0 to 1,
with a greater value corresponding to greater potential for erosion. Soil erodibility is assigned to the
following ranges: low (0.0-0.2), moderate-low (0.21-0.30) and moderate-high (0.31-0.40). Values greater
than 0.4 are considered highly susceptible to erosion. The majority of project area soils are identified as
having a low susceptibility to erosion (61%). Moderate-low susceptibility soils are represented on 6% of
the project area and moderate-high susceptibility soils are mapped across 12% of the project area.
Portions of the Threemile Creek, Ambrose Creek, and North Burnt Fork Creek watersheds contain soils
with K-factors greater than 0.4, considered highly susceptible to erosion. Project area-wide, less than 2%
of the soils are considered highly susceptible to erosion. The remainder of the project area either lacks
K-factor data or is simply bare rock.

2.1.5 Surface Water

The Bitterroot Watershed Project Area matches the 4™ Code Bitterroot Watershed (HUC 17010205) and
contains 19 smaller 5" code watersheds as shown in Figure A-9. All lands drain to the Bitterroot River,
which flows north, and water is transported out of the project area where the Bitterroot River joins the
Clark Fork River just west of Missoula, MT. The project area is part of the much larger Columbia River
basin which eventually discharges into the Pacific Ocean. No stream pertinent to this document has
received protections granted by the National Wild and Scenic River Act. Figure A-9 also categorizes
TMDL streams pertinent to this document by pollutant group. Miller Creek was previously listed for
Nitrate/Nitrite, Total Nitrogen, and Total Phosphorus, but recent data indicate water quality is not
impaired by nutrients. The updated listing status will be incorporated into the 2016 Integrated Report.

The United States Geological Survey (USGS) has established numerous monitoring and gaging stations in
the project area. As indicated in Figure A-9 and detailed in Table 2-1. As of July 2014, four sites are
actively recording continuous data. One site monitors West Fork Bitterroot River below the Painted
Rocks Dam. Three other sites, spread across the project area, measure continuous streamflow on the
Bitterroot River and also possess datasets with sporadic water quality samples.

Table 2-1. Active USGS Gage Stations in the Bitterroot Watershed Project Area

Station ID Station Description Latitude Longitude Data Range*
12342500 | West Fork Bitterroot River nr Conner MT 45.724828 | -114.282294 1901-present
12344000 | Bitterroot River near Darby MT 45.97205 -114.141233 1937-present
12350250 | Bitterroot River at Bell Crossing nr Victor MT 46.4432 -114.123767 1987-present
12352500 | Bitterroot River near Missoula MT 46.831739 | -114.054861 1898-present

*Data not continuous for entire period of record
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The monthly hydrograph for the Bitterroot River gaging station nearest to the mouth is listed in Figure
2-1. One hundred and fourteen years of recorded data at this site indicate flows most often peak during
June and reach a minimum in September. Discharge is relatively constant from October through
February, after which time a large increase in flows is observed until baseflow returns six months later.
This pattern is typical of snowmelt-dominated river systems in Montana. Droughts and high
temperatures in recent years have forced Montana Fish Wildlife and Parks (FWP) to place temporary
restrictions on summer fishing (Montana Fish, Wildlife and Parks, 2013). Although other TMDL streams
do not have streamflow datasets as robust, they are expected to have a similarly timed hydrograph of a
smaller magnitude.
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Figure 2-1. Mean Monthly Mean Discharge of Bitterroot River near Missoula MT #12352500 (1899-
2013)

2.1.6 Groundwater

Figure A-10 depicts groundwater wells and distinguishes those with water quality data available online
MBMG’s Groundwater Information Center. As of July 2013 there were approximately 21,410 wells in the
Bitterroot Watershed Project Area; 390 have associated water quality information (Montana Mines and
Geology, 2013). As one would expect, well distribution largely follows population density (see Figure A-
15) with the highest concentrations located in the Bitterroot Valley extending from Hamilton to
Missoula.

2.1.7 Climate

Climate in the Bitterroot Watershed Project Area varies greatly. Precipitation ranges from 11 inches per
year in the Bitterroot Valley between Victor and Hamilton, to 90 inches per year in the Bitterroot
Mountains. Precipitation trends closely follow elevation: significant moisture falls in the mountains and
the quantity gradually decreases with elevation. Average annual precipitation isolines for the time
period 1981-2010 are mapped on Figure A-11 using data provided by Oregon State University’s PRISM
Group (PRISM Climate Group, 2013).

Monthly climate averages provided by the Western Regional Climate Center are presented in Table 2-2
for Hamilton, MT. As shown by this data, temperatures tend to peak in the mid-80s during July and
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August. The coldest temperatures are observed in the December through February timeframe; however
data from the National Climate Data Center show that every month of the year has experienced
temperatures below freezing. The maximum temperature on record is 105°F and the minimum is -39°F.
Precipitation is fairly constant, averaging less than 2 inches a month with the wettest months being May
and June. The climate described for Hamilton is milder and drier than much of the project area.
Significant amounts of snowfall occur during the winter, especially in the mountains, which drive river
hydrographs as described in Section 2.1.5.

Table 2-2. Monthly Climate Summary for Hamilton, MT (1894-2004)

Month Jan Feb | Mar | Apr | May | Jun Jul Aug | Sep | Oct | Nov | Dec

Average Max.

35 41 49 59 68 75 85 83 72 60 45 36
Temperature (F)

Average Min.

17 20 26 33 40 46 51 49 42 33 25 19
Temperature (F)

Average Total

S 1.0 0.8 0.7 0.9 1.6 1.7 0.8 0.9 1.1 0.9 1.0 0.9
Precipitation (in.)

Average Total Snowfall

(in.) 7.1 4.1 4.4 0.5 0.3 0 0 0 0 0.2 3.1 6.0

Average Snow Depth
(in.)

2.2 ECOLOGICAL CHARACTERISTICS

The following information describes the ecological profile of the Bitterroot Watershed Project Area and
includes a discussion of ecoregions, fires, aquatic life and terrestrial life.

2.2.1 Ecoregion

Ecoregions denote areas of general similarity in ecosystems and in the type, quality, and quantity of
environmental resources (Woods et al., 2002). The classification incorporates a wide array of subjects
including geology, physiography, vegetation, climate, soils, land use, wildlife and hydrology. There are
multiple levels, each successive tier more detailed than the previous. Levels Il and IV are most
commonly used for these types of environmental analyses. Besides providing a basic description of the
environment, ecoregions are additionally important to TMDL investigations because numeric nutrient
criteria depend on the ecoregion a stream segment is located in.

The spatial distribution of ecoregions within the Bitterroot Watershed Project Area is mapped on Figure
A-12. The majority (58%) of the project area is associated with the level Ill Idaho Batholith ecoregion.
This category is most commonly represented by the Eastern Batholith level IV ecoregion. The East and
West Fork drainages of the Bitterroot River are classified under this level IV ecoregion, which is
described as a mountainous, forested landscape, with subalpine fir, Douglas-fir, and ponderosa pine
representing the climax vegetation. Common land uses include logging, grazing, mining, and recreation.
It is also noted that the alkalinity of surface waters tends to be very low and is attributable to the
intrusive Cretaceous ldaho Batholith rock that underlay the region (Montana Natural Heritage Program,
2001). As shown in Table 2-3, the Glaciated Bitterroot Mountain and Canyons level IV ecoregion is
recognized across roughly 17% of the project area and can be found on the west side of the project area
in the Bitterroot Mountains. Multiple TMDL streams originate in this ecoregion such as Bass Creek,
Sweathouse Creek, Mill Creek, and Lick Creek. Similar to the Eastern Batholith geologically, this
ecoregion receives more precipitation (up to 70 inches annually), has higher elevations, and has more
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evidence of glacial activity such as tills and outwash deposits. Climax vegetation is also similar to the
Eastern Batholith with the addition of Engelmann spruce. The remaining lands listed under the Idaho
Batholith level Ill ecoregion fall into either the High Idaho Batholith or the Lochsa Uplands. Lands
categorized as High Idaho Batholith are described as high elevation, alpine landscapes with poorly
developed, rocky soils, wind-blown subalpine fir and whitebark pine forests, and tundra-like meadows
and wetlands above the treeline. The Lochsa Uplands is distinguished by the presence of hemlock and
cedar forests.

The second most common (33%) level Il ecoregion in the project area is identified as the Middle Rockies
ecoregion. This category is most commonly represented by the extensive area running down the middle
of the project area named the Bitterroot-Frenchtown Valley level IV ecoregion. Every TMDL stream but
two (North Fork Rye Creek and Muddy Spring Creek), flow through portions of this ecoregion described
as containing gentle hills, fans, floodplains, wetlands, and riparian forest. Protected by the Bitterroot to
the west and Sapphire Mountains to the east, this region is sheltered from high winds and severe
weather. In the valley, irrigated and non-irrigated agriculture is extensive as are residential and
industrial development (Montana Natural Heritage Program, 2001). To the east of the valley lies the
Rattlesnake-Blackfoot-South Swan-Northern Garnet-Sapphire Mountains level IV ecoregion. In this area,
sedimentary belt series rocks are more predominant and less precipitation falls as a consequence of the
Bitterroot Mountain’s rain shadow.

The final level Il ecoregion, the Northern Rockies, is represented in the Grave Creek Range-Nine Mile
Divide category located in the northern portion of the project area in the Lolo Creek basin. This area is
described as forested mountains underlain by argillite and quartz (Montana Natural Heritage Program,
2001). The remaining level IV ecoregions make up less than half a percent of the total project area.

Table 2-3. Ecoregion distribution in the Bitterroot Watershed Project Area

Level Il Ecoregion Level IV Ecoregion Acres Square Miles | % Total
Eastern Batholith 608,418 951 33.5%

Idaho Batholith Glaciated Bitterroot Mountains and Canyons 306,884 480 16.9%
High Idaho Batholith 103,562 162 5.7%
Lochsa Uplands 41,159 64 2.3%
Alpine Zone 798 1.2 0.04%
Bitterroot-Frenchtown Valley 328,093 513 18.1%

Middle Rockies Flint Creek-Anaconda Mountains 332 0.5 0.02%

Rattlesnake-Blackfoot-South Swan-Northern

[v)

Garnet-Sapphire Mountains 271,117 424 14.9%

Northern Rockies Grave Creek Range-Nine Mile Divide 155,584 243 8.6%
St. Joe Schist-Gneiss Zone 108 0.2 0.01%

2.2.2 Fire

The timing and extent of wildfires are important to understand for TMDL investigations because burned
landscapes behave differently from a water quality and pollutant loading perspective. Figure A-13
depicts all known fire perimeters that burned in the project area from 1889 through 2013 (Gibson and
Morgan, 2009; U.S. Geological Survey, 2013). The median annual acreage burned during this 124 year
period of record is 1,490 acres or 2.3 square miles. The largest fire year on record is 2000 in which an
estimated 487 square miles or 17% of the project area burned. The two most recent fires occurred in
2013. The Lolo Creek Complex, burned 10,886 acres or 17 square miles directly west of the town of Lolo
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and spanned across US Highway 12. The Gold Pan Complex burned 3,476 acres or 5 square miles of the
Bitterroot Mountains in the West Fork Bitterroot River drainage.

2.2.3 Aquatic and Terrestrial Life

The State of Montana designates species of concern that are considered at risk because of declining
population trends, threats to their habitats or restricted distribution. Within the Bitterroot Watershed
Project Area three fish species are identified as such: bull trout (Salvenlinus confluentus), westslope
cutthroat trout (Oncorhynchus clarkii lewisi) and Yellowstone cutthroat trout (Oncorhynchus clarkii
bouvieri). The distribution of these three species is mapped on Figure A-14. Bull trout populations are
the most threatened. The US Fish and Wildlife Service (USFWS) has listed bull trout as threatened under
the federal Endangered Species Act since 1998 due to habitat loss and degradation, introduction of non-
native fish, fragmentation from dams and other barriers, and historical overharvesting. The Plum Creek
Timber Company and the Montana Department of Natural Resources and Conservation (DNRC) have
committed to specific conservation actions aimed at minimizing and mitigating impacts to bull trout
from forest management activities on their lands (Plum Creek Timber Co., 2000; Montana Department
of Natural Resources and Conservation, 2010). Like the bull trout, westslope cutthroat trout are
sensitive to excess fine sediment and require cold water to survive. Habitat loss and degradation is a
significant factor for population declines although westslope cutthroat trout are further threatened by
their ability hybridize with introduced rainbow trout (Montana Natural Heritage Program and Montana
Fish, Wildlife and Parks, 2013). Yellowstone cutthroat trout have similar habitat requirements as
westslope cutthroat, but have a smaller range centered around Yellowstone National Park. Yellowstone
cutthroat populations have suffered from hybridization and loss of tributary spawning habitat (Montana
Natural Heritage Program and Montana Fish, Wildlife and Parks, 2014).

The Bitterroot Watershed Project Area also encompasses the range of several terrestrial species of
concern. The USFWS has listed two mammals as threatened under the Endangered Species Act: grizzly
bear (Ursus arctos) and Canada Lynx (Lynx canadensis). Two additional species are identified as
candidates for protection under the act: wolverine (Gulo gulo) and whitebark pine (Pinus albicaulis).

2.3 CULTURAL CHARACTERISTICS

The following information describes the cultural profile of the Bitterroot Watershed Project Area and
includes a discussion of population, transportation networks, land ownership, land cover/use, and point
sources.

2.3.1 Population

The population of Bitterroot Watershed Project Area, estimated using 2010 census block densities, is
74,485 people. This population is concentrated in the Bitterroot River valley and clustered around
multiple towns that are connected by the US Highway 93 corridor as shown in Figure A-15. The
remaining area is rural and sparsely populated or uninhabited wilderness. A portion of Missoula, with a
population 66,788 in 2010, extends into the northern project area; however, the largest town
completely contained within the Bitterroot Watershed is Hamilton, with a population of 4,348. Lolo is
slightly smaller than Hamilton with a population of 3,892 and Stevensville is listed as 1,809. The
remaining towns have less than 1,000 residents. The number of people living in the Bitterroot
Watershed has greatly risen in recent decades. From 2000 to 2010, Missoula County experienced an
18% population growth and Ravalli County experienced an 11.5% growth. The demographics of Ravalli
County resemble the rest of the state. A high percentage of the population, over 95% identify as white
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and 92% possess a high school diploma. Twenty-two percent of the population is younger than 18 and
the median household income is $40,525 (United States Census Bureau, 2014).

Septic systems have the ability to affect the quality of nearby surface water if not properly functioning
or maintained. When nitrogen in household wastewater is exposed to oxygen in soil, nitrate, a more
mobile form of nitrogen, is produced. Nitrate can subsequently migrate to surface waters thereby
damaging aquatic life resources. Nitrate additionally poses a human health risks if drinking water wells
are contaminated. As Figure A-16 shows, septic system distribution in the project area closely matches
the population density map. Residents and businesses within the serviced areas of Lolo, Stevensville,
Hamilton, Missoula, and Darby send effluent to wastewater treatment facilities. These cities have
Montana Pollutant Discharge Elimination (MPDES) permits through DEQ to discharge treated effluent
into the Bitterroot River.

2.3.2 Transportation Networks

The most significant transportation route in the Bitterroot Watershed Project Area is US Highway 93
which bisects the watershed in half. Highway 93 connects Missoula in the north to Sula in the southeast.
Continuing south on Highway 93 out of the project area will lead to the town of Salmon, Idaho.

US Highway 12 splits from Highway 93 in Lolo, following Lolo Creek west over the state line. Another
significant Highway 93 junction located south of Hamilton with Montana Route 38, also known as
Skalkaho Highway, allows travel between the Bitterroot Valley and Phillipsburg, MT. Unpaved roads built
primarily for accessing timber stands and private property are also common. Montana Rail Link owns a
rail line extending from Missoula to Darby. Lastly, there are two small, public airports in the project area.
One in Stevensville and another in Hamilton.

2.3.3 Land Ownership

National Forests managed by the US Forest Service (USFS) dominate land ownership in the Bitterroot
Watershed Project Area as shown in Figure A-17 and detailed in Table 2-4. The project area
encompasses most of the Bitterroot National Forest and spans the territory of four ranger districts:
Stevensville, Darby, West Fork, and Sula. A northern portion of the project area is managed by the Lolo
National Forest out of the Missoula Ranger District office. The USFS manages lands for sustainable forest
harvest and resource extraction, a diverse array of recreational activities, the recovery of threatened
and endangered species, and for overall ecological integrity. Both forests list maintaining and enhancing
water quality and fishery resources as a goal in their overarching forest plans (United States Forest
Service, 1986; U.S. Department of Agriculture, Forest Service, Bitterroot National Forest, 1987). USFS
lands also include two federally designated wilderness areas: the Anaconda-Pintlar Wilderness in the
southeast and the Selway-Bitterroot Wilderness to the west. Combined, these wilderness areas account
for 16% of the total project area.

Private lands are the second most common ownership category (24%) and are clustered in the
Bitterroot River valley bottom. Private timber lands account for another 2% of the project area. These
lands are actively managed to produce wood products by private companies. Some companies have
directives to protect natural resources such as Native Fish Habitat Conservation Plans for bull trout
(Plum Creek Timber Co., 2000).

The State of Montana owns land in the project area and manages it for a variety of uses. The 62 square
miles of State Trust lands are managed help fund public schools, while the Montana Department of
Resources and Conservation (DNRC) owns land under Painted Rocks Reservoir, and the state wildlife and
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recreation agency, Montana Fish, Wildlife and Parks (FWP) administers activities on another 15 square
miles. FWP lands are split between numerous small acreage fishing access sites and two larger wildlife
management areas (Threemile and Calf Creek) that help preserve elk winter range. The United States
Fish and Wildlife Service (USFWS) operates the 2,865 acre Lee Metcalf National Wildlife Refuge as a
sanctuary for natural resources, wildlife conservation and recreation. The nonprofit, environmental
organization the Nature Conservancy also owns 16 square miles, some in the Miller Creek drainage.
Other ownership categories such as the department of transportation and city governments, account for
a small percentage of the project area.

Table 2-4. Land ownership in the Bitterroot Watershed Project Area

Owner Square Miles Acres % Total
US Forest Service 2,024 1,295,482 71%
Other/Private 684 437,587 24%
Montana State Trust Lands 62 39,662 2.1%
Private Timber 50 31,974 1.8%
The Nature Conservancy 16 10,396 0.6%
Montana Fish, Wildlife and Parks 15 9,381 0.5%
US Fish and Wildlife Service 4.5 2,865 0.2%
Montana Department of Natural Resources and Conservation 1.5 954 0.05%
City Government 0.2 140 0.01%
Montana Department of Transportation 0.1 34 0.002%

2.3.4 Land Cover and Use

Land cover within the project area is dominated by conifer forests. The drier conifer forest category
(xeric-mesic) makes up 29% of the total project area while a separate conifer category that receives
more precipitation (mesic-wet) covers another 13%. Land cover extent is depicted in Figure A-18 and
detailed in Table 2-5. Land cover classes are identified using the Montana Natural Heritage Program’s
Level 2 Land Cover spatial coverage (Montana Natural Heritage Program and Montana Fish, Wildlife and
Parks, 2013). Due in large part to the 2000 wildfires (see Section 2.2.2), the second most common land
cover is classified as recently burned. Montane grassland, where grasses and forbs are more common
than woody vegetation, is the next most common land cover at 15%. The remaining land cover
categories are represented on less than 5% of the landscape. Some of these classes, while rare in terms
of overall project area distribution, are common within TMDL watersheds and likely have a larger
influence than their respective project area percentages would indicate. For example, agricultural
activities cover less than 4% of the overall project area but account for 22% of the North Burnt Fork
Creek watershed. Agricultural activities are also present in every other TMDL watershed except Muddy
Springs Creek. Irrigating and managing these lands can have a significant influence on streamflows and
water quality. Many other TMDL watersheds also have a higher percentage of developed land cover,
which includes road surfaces, than the 4% calculated for the project area statistic. Lands recovering from
forest harvest are most common in the Lolo Creek and Miller Creek watershed and are estimated at 3%
of the total project area.

Table 2-5. Land Cover Distribution in the Bitterroot Watershed Project Area

Land Cover Square Miles Acres % Total
Conifer-dominated forest and woodland (xeric-mesic) 825.1 528,054 28.88%
Recently burned 615.0 393,582 21.53%
Montane Grassland 432.3 276,701 15.13%
Conifer-dominated forest and woodland (mesic-wet) 382.5 244,799 13.39%

11/18/2014 EPA Submittal 29




Bitterroot Watershed Total Maximum Daily Loads and Water Quality Improvement Plan — Section 2.0

Table 2-5. Land Cover Distribution in the Bitterroot Watershed Project Area

Land Cover Square Miles Acres % Total
Developed 119.4 76,427 4.18%
Agriculture 105.3 67,378 3.69%
Floodplain and Riparian 102.8 65,816 3.60%
Harvested Forest 92.6 59,287 3.24%
Deciduous Shrubland 78.8 50,437 2.76%
Cliff, Canyon and Talus 25.1 16,090 0.88%
Wet meadow 23.6 15,072 0.82%
Deciduous dominated forest and woodland 20.1 12,873 0.70%
Alpine Sparse and Barren 16.6 10,631 0.58%
Open Water 12.7 8,134 0.44%
Sagebrush Steppe 1.6 1,007 0.06%
Bog or Fen 1.0 669 0.04%
Herbaceous Marsh 0.6 376 0.02%
Mixed deciduous/coniferous forest and woodland 0.5 317 0.02%
Forested Marsh 0.4 259 0.01%
Introduced Vegetation 0.3 208 0.01%
Mining and Resource Extraction 0.2 132 0.01%
Sagebrush-dominated Shrubland 0.0 14 0.00%
Alpine Grassland and Shrubland 0.0 9 0.00%
Bluff, Badland and Dune 0.0 8 0.00%

2.3.5 Point Sources

There are 38 active point sources permitted under the Montana Pollutant Discharge Elimination System
(MPDES) in the Bitterroot Watershed Project Area according to Environmental Protection Agency’s (EPA)
Integrated Compliance Information System database as of July 2014. The majority of these (26) are
general permits for stormwater derived from construction activities, dewatering construction areas, or
sand and gravel pits. Five municipalities are allowed to discharge treated sewage into surface waters
(Hamilton, Lolo, Stevensville, Darby and Missoula). Four additional permits cover the application of
aquatic herbicide or pesticide. The remaining general permits involve a motor vehicle facility, an airport,
and a metal fabrication shop. The lower segment of the Bitterroot River (MT76H001_030) is the only

TMDL stream listed as a receiving water for a point source.
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3.0 MONTANA WATER QUALITY STANDARDS

The federal Clean Water Act provides for the restoration and maintenance of the chemical, physical, and
biological integrity of the nation's surface waters so that they support all designated uses. Water quality
standards are used to determine impairment, establish water quality targets, and to formulate the total
maximum daily loads (TMDLs) and allocations.

Montana’s water quality standards and water quality standards in general include three main parts:
1. Stream classifications and designated uses
2. Numeric and narrative water quality criteria designed to protect designated uses
3. Nondegradation provisions for existing high-quality waters

Montana’s water quality standards also incorporate prohibitions against water quality degradation as
well as point source permitting and other water quality protection requirements.

Nondegradation provisions are not applicable to the TMDLs developed within this document because of
the impaired nature of the streams addressed. Those water quality standards that apply to this
document are reviewed briefly below. More detailed descriptions of Montana’s water quality standards
may be found in the Montana Water Quality Act (75-5-301,302 Montana Code Annotated (MCA)), and
Montana’s Surface Water Quality Standards and Procedures (ARM 17.30.601-670) and Circular DEQ-7
(Montana Department of Environmental Quality, 2012).

3.1 STREAM CLASSIFICATIONS AND DESIGNATED BENEFICIAL USES

Waterbodies are classified based on their designated uses. All Montana waters are classified for multiple
uses. Waters classified as B-1 are to be maintained suitable for drinking, culinary, and food processing
purposes after conventional treatment; bathing, swimming, and recreation; growth and propagation of
salmonid fishes and associated aquatic life, waterfowl and furbearers; and agricultural and industrial
water supply. While some of the waterbodies might not actually be used for a designated use (e.g.,
drinking water supply), their water quality still must be maintained suitable for that designated use.
More detailed descriptions of Montana’s surface water classifications and designated uses are provided
in Appendix B. Department of Environmental Quality’s (DEQ) water quality assessment methods are
designed to evaluate the most sensitive uses for each pollutant group addressed within this document,
thus ensuring protection of all designated uses (Montana Department of Environmental Quality,
Planning, Prevention and Assistance Division, Water Quality Planning Bureau, 2011b). For streams in
Western Montana, the most sensitive uses assessed for nutrients are aquatic life and primary contact
recreation; for metals are drinking water and/or aquatic life; and for temperature is aquatic life. DEQ
determined that 11 waterbody segments in the Bitterroot Watershed Project Area do not meet the
nutrient, temperature, and metals water quality standards (Table 3-1).
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Table 3-1. Impaired Waterbodies and their Impaired Designated Uses in the Bitterroot Watershed

Project Area

Waterbody & Location

Waterbody ID

Impairment Cause *

Impaired Use(s)

Description
Ambrose Creek, Nitrogen (Total) ﬁguma;:\i I(-Zlcf;tact Recreation
headwaters to mouth MT76H004_120 Aquatic Lif
(Threemile Creek) Phosphorus (Total) c!ua ictie .
Primary Contact Recreation
Bass Creek, Selway- Aguatic Life

Bitterroot Wilderness
boundary to mouth (un-
named channel of
Bitterroot River)

MT76H004_010

Nitrogen (Total)

Primary Contact Recreation

Phosphorus (Total)

Aguatic Life
Primary Contact Recreation

Bitterroot River,

Eightmile Creek to MT76H001_030 Lead Aguatic Life
mouth (Clark Fork River)

Lick Creek, headwaters Aluminum Aguatic Life
to mouth (Bitterroot MT76H004_170 Aquatic Life

River)

Phosphorus (Total)

Primary Contact Recreation

Mill Creek, Selway-
Bitterroot Wilderness

MT76H004_040 Temperature, water Aguatic Life
boundary to the mouth
(Fred Burr Creek)
Muddy Spring Creek, Nitrate/Nitrite (Nitrite + Aquatic Life

headwaters to mouth
(Gold Creek)

MT76H004_180

Nitrate as N)

Primary Contact Recreation

North Burnt Fork Creek, . Aquatic Life
. Nitrogen (Total) . .
confluence with South Primary Contact Recreation
MT76H004_200 —
Burnt Fork Creek to - Phosphorus (Total) Aquatic Life
Mouth (Bitterroot River) P Primary Contact Recreation
North Fork Rye Creek, Nitrogen (Total) Ac!uatlc Life '
headwaters to mouth Primary Contact Recreation
. MT76H004_160 —
(Rye Creek-Bitterroot - Phosphorus (Total) Aquatic Life
River, South of Darby) P Primary Contact Recreation
Aquatic Life
Rye Creek, North Fork Nitrogen (Total) Pr(':::qa: Clontact Recreation
to mouth (Bitterroot MT76H004_190 .y -
Aguatic Life

River)

Phosphorus (Total)

Primary Contact Recreation

Sweathouse Creek,
headwaters to mouth
(Bitterroot River)

MT76H004_210

Phosphorus (Total)

Aguatic Life
Primary Contact Recreation

Threemile Creek,
headwaters to mouth
(Bitterroot River)

MT76H004_140

Phosphorus (Total)

Nitrate/Nitrite (Nitrite + Aquatic Life
Nitrate as N) Primary Contact Recreation
. Aquatic Life
Nitrogen (Total) Primary Contact Recreation
Aguatic Life

Primary Contact Recreation
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3.2 NUMERIC AND NARRATIVE WATER QUALITY STANDARDS

In addition to the use classifications described above, Montana’s water quality standards include
numeric and narrative criteria that protect the designated uses. Numeric criteria define the allowable
concentrations, frequency, and duration of specific pollutants so as not to impair designated uses.

Numeric standards apply to pollutants that are known to have adverse effects on human health or
aquatic life (e.g., metals, organic chemicals, and other toxic constituents). Human health standards are
set at levels that protect against long-term (lifelong) exposure via drinking water and other pathways
such as fish consumption, as well as short-term exposure through direct contact such as swimming.
Numeric standards for aquatic life include chronic and acute values. Chronic aquatic life standards
prevent long-term, low level exposure to pollutants. Acute aquatic life standards protect from short-
term exposure to pollutants. Numeric standards also apply to other designated uses such as protecting
irrigation and stock water quality for agriculture.

Narrative standards are developed when there is insufficient information to develop numeric standards
and/or the natural variability makes it impractical to develop numeric standards. Narrative standards
describe the allowable or desired condition. This condition is often defined as an allowable increase
above “naturally occurring.” DEQ often uses the naturally occurring condition, called a “reference
condition,” to help determine whether or not narrative standards are being met (see Appendix B).

For the Bitterroot Watershed Project Area, a combination of numeric and narrative standards are
applicable. The numeric standards apply to metals and nutrients, and narrative standards are applicable
for temperature. The specific numeric and narrative standards are summarized in Appendix B.
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4.0 DEFINING TMDLS AND THEIR COMPONENTS

A total maximum daily load (TMDL) is a tool for implementing water quality standards and is based on
the relationship between pollutant sources and water quality conditions. More specifically, a TMDL is a
calculation of the maximum amount of a pollutant that a waterbody can receive from all sources and
still meet water quality standards.

Pollutant sources are generally defined as two categories: point sources and nonpoint sources. Point
sources are discernible, confined and discrete conveyances, such as pipes, ditches, wells, containers, or
concentrated animal feeding operations, from which pollutants are being, or may be, discharged. Some
sources such as return flows from irrigated agriculture are not included in this definition. All other
pollutant loading sources are considered nonpoint sources. Nonpoint sources are diffuse and are
typically associated with runoff, streambank erosion, most agricultural activities, atmospheric
deposition, and groundwater seepage. Natural background loading is a type of nonpoint source.

As part of TMDL development, the allowable load is divided among all significant contributing point and
nonpoint sources. For point sources, the allocated loads are called “wasteload allocations” (WLAs). For
nonpoint sources, the allocated loads are called “load allocations” (LAs).

A TMDL is expressed by the equation: TMDL = ZWLA + ZLA, where:

2ZWHLA is the sum of the wasteload allocation(s) (point sources)
LA is the sum of the load allocation(s) (nonpoint sources)

TMDL development must include a margin of safety (MOS), which can be explicitly incorporated into the
above equation. Alternatively, the MOS can be implicit in the TMDL. A TMDL must also ensure that the
waterbody will be able to meet and maintain water quality standards for all applicable seasonal
variations (e.g., pollutant loading or use protection).

Development of each TMDL has four major components:
e Determining water quality targets
e Quantifying pollutant sources
e Establishing the total allowable pollutant load
e Allocating the total allowable pollutant load to their sources

Although the way a TMDL is expressed can vary by pollutant, these four components are common to all
TMDLs, regardless of pollutant. Each component is described in further detail in the following
subsections.

Figure 4-1 illustrates how numerous sources contribute to the existing load and how the TMDL is
defined. The existing load can be compared to the allowable load to determine the amount of pollutant
reduction needed.
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Existing Load TMDL

Natural Reduction
Needed

Nonpoint Source X

Nonpoint Source Y

Point Source A

Point Source B

Figure 4-1. Schematic Example of TMDL Development

4.1 DEVELOPING WATER QUALITY TARGETS

TMDL water quality targets are a translation of the applicable numeric or narrative water quality
standard(s) for each pollutant. For pollutants with established numeric water quality standards, the
numeric value(s) are used as the TMDL targets. For pollutants with narrative water quality standard(s),
the targets provide a waterbody-specific interpretation of the narrative standard(s).

Water quality targets are typically developed for multiple parameters that link directly to the impaired
beneficial use(s) and applicable water quality standard(s). Therefore, the targets provide a benchmark
by which to evaluate attainment of water quality standards. Furthermore, comparing existing stream
conditions to target values allows for a better understanding of the extent and severity of the problem.

4.2 QUANTIFYING POLLUTANT SOURCES

All significant pollutant sources, including natural background loading, are quantified so that the relative
pollutant contributions can be determined. Because the effects of pollutants on water quality can vary
throughout the year, assessing pollutant sources must include an evaluation of the seasonal variability
of the pollutant loading. The source assessment helps to define the extent of the problem by linking the
pollutant load to specific sources in the watershed.

A pollutant load is usually quantified for each point source permitted under the Montana Pollutant
Discharge Elimination System (MPDES) program. Nonpoint sources are quantified by source categories
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(e.g., unpaved roads) and/or by land uses (e.g., crop production or forestry). These source categories
and land uses can be divided further by ownership, such as federal, state, or private. Alternatively, most,
or all, pollutant sources in a sub-watershed or source area can be combined for quantification purposes.

Because all potentially significant sources of the water quality problems must be evaluated, source
assessments are conducted on a watershed scale. The source quantification approach may produce
reasonably accurate estimates or gross allotments, depending on the data available and the techniques
used for predicting the loading (40 Code of Federal Regulation (CFR) Section 130.2(l)). Montana TMDL
development often includes a combination of approaches, depending on the level of desired certainty
for setting allocations and guiding implementation activities.

4.3 ESTABLISHING THE TOTAL ALLOWABLE LOAD

Identifying the TMDL requires a determination of the total allowable load over the appropriate time
period necessary to comply with the applicable water quality standard(s). Although “TMDL” implies
“daily load,” determining a daily loading may not be consistent with the applicable water quality
standard(s), or may not be practical from a water quality management perspective. Therefore, the TMDL
will ultimately be defined as the total allowable loading during a time period that is appropriate for
applying the water quality standard(s) and which is consistent with established approaches to properly
characterize, quantify, and manage pollutant sources in a given watershed. For example, sediment
TMDLs may be expressed as an allowable annual load.

If a stream is impaired by a pollutant for which numeric water quality criteria exist, the TMDL, or
allowable load, is typically calculated as a function of streamflow and the numeric criteria. This same
approach can be applied when a numeric target is developed to interpret a narrative standard.

Some narrative standards, such as those for sediment, often have a suite of targets. In many of these
situations it is difficult to link the desired target values to highly variable, and often episodic, instream
loading conditions. In such cases the TMDL is often expressed as a percent reduction in total loading
based on source quantification results and an evaluation of load reduction potential (Figure 4-1). The
degree by which existing conditions exceed desired target values can also be used to justify a percent
reduction value for a TMDL.

Even if the TMDL is preferably expressed using a time period other than daily, an allowable daily loading
rate will also be calculated to meet specific requirements of the federal Clean Water Act. Where this
occurs, TMDL implementation and the development of allocations will still be based on the preferred
time period, as noted above.

4.4 DETERMINING POLLUTANT ALLOCATIONS

Once the allowable load (the TMDL) is determined, that total must be divided among the contributing
sources. The allocations are often determined by quantifying feasible and achievable load reductions
through application of a variety of best management practices and other reasonable conservation
practices.

Under the current regulatory framework (40 CFR 130.2) for developing TMDLs, flexibility is allowed in
allocations in that “TMDLs can be expressed in terms of either mass per time, toxicity, or other
appropriate measure.” Allocations are typically expressed as a number, a percent reduction (from the
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current load), or as a surrogate measure (e.g., a percent increase in canopy density for temperature

TMDLs).

Figure 4-2 illustrates how TMDLs are allocated to different sources using WLAs for point sources and LAs
for natural and nonpoint sources. Although some flexibility in allocations is possible, the sum of all
allocations must meet the water quality standards in all segments of the waterbody.

Existing Load

Natural

TMDL

Reduction
Needed

Allocations

Reduction
Needed

Nonpoint Source X

Natural Load

TMDL

(TMDL = sum LAs + sum WLAs) <
-

Nonpoint Source Y ]
Nonpoint Source X

Point Source A Nonpoint Source Y

Point Source A

WLAs

Point Source B

Point Source B

LA = Load Alocation
WLA = Wasteload Allocation

Figure 4-2. Schematic Diagram of a TMDL and its Allocations

TMDLs must also incorporate a margin of safety. The margin of safety accounts for the uncertainty, or
any lack of knowledge, about the relationship between the pollutant loads and the quality of the
receiving waterbody. The margin of safety may be applied implicitly by using conservative assumptions
in the TMDL development process, or explicitly by setting aside a portion of the allowable loading (i.e., a
TMDL = WLA + LA + MOS) (U.S. Environmental Protection Agency, 1999). The margin of safety is a
required component to help ensure that water quality standards will be met when all allocations are
achieved. In Montana, TMDLs typically incorporate implicit margins of safety.

When a TMDL is developed for waters impaired by both point and nonpoint sources, and the WLA is
based on an assumption that nonpoint source load reductions will occur, the TMDL should provide
reasonable assurances that nonpoint source control measures will achieve expected load reductions. For
TMDLs in this document where there is a combination of nonpoint sources and one or more permitted
point sources discharging into an impaired stream reach, the permitted point source WLAs are not
dependent on implementation of the LAs. Instead, Department of Environmental Quality (DEQ) sets the
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WLAs and LAs at levels necessary to achieve water quality standards throughout the watershed. Under
these conditions, the LAs are developed independently of the permitted point source WLA such that
they would satisfy the TMDL target concentration within the stream reach immediately above the point
source. In order to ensure that the water quality standard or target concentration is achieved below the
point source discharge, the WLA is based on the point source’s discharge concentration set equal to the
standard or target concentration for each pollutant unless the loading from individual point source is
negligible based on no measureable impacts to water quality.

4.5 IMPLEMENTING TMDL ALLOCATIONS

The Clean Water Act (CWA) and Montana state law (Section 75-5-703 of the Montana Water Quality
Act) require wasteload allocations to be incorporated into appropriate discharge permits, thereby
providing a regulatory mechanism to achieve load reductions from point sources. Nonpoint source
reductions linked to load allocations are not required by the CWA or Montana statute, and are primarily
implemented through voluntary measures. This document contains several key components to assist
stakeholders in implementing nonpoint source controls. Section 9.0 discusses a restoration and
implementation strategy by pollutant group and source category, and provides recommended best
management practices (BMPs) per source category (e.g., grazing, cropland, urban, etc.). Section 9.5
discusses potential funding sources that stakeholders can use to implement BMPs for nonpoint sources.
Other site-specific pollutant sources are discussed throughout the document, and can be used to target
implementation activities. DEQ’s Watershed Protection Section helps to coordinate nonpoint
implementation throughout the state and provides resources to stakeholders to assist in nonpoint
source BMPs. Montana’s Nonpoint Source Management Plan (available at http://www.deq.mt.gov/
wginfo/nonpoint/nonpointsourceprogram.mcpx) further discusses nonpoint source implementation
strategies at the state level.

DEQ uses an adaptive management approach to implementing TMDLs to ensure that water quality
standards are met over time (outlined in Section 10.0). This includes a monitoring strategy and an
implementation review that is required by Montana statute (see Section 10.2). TMDLs may be refined as
new data become available, land uses change, or as new sources are identified.
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5.0 NUTRIENT TMDL COMPONENTS

This section of the document focuses on nutrients as a cause of water quality impairment in the
Bitterroot project area. It describes: (1) how excess nutrients impair beneficial uses, (2) the affected
stream segments, (3) the currently available data pertaining to nutrient impairments in the watershed,
(4) the sources of nutrients based on recent studies, and (5) the proposed nutrient total maximum daily
loads (TMDLs) and their rationales.

5.1 NUTRIENT EFFECTS ON BENEFICIAL USES

Nitrogen and phosphorus are naturally occurring elements required for healthy functioning of aquatic
ecosystems. Streams in particular are dynamic systems that depend on a balance of nutrients, which can
enter streams from various sources. Healthy streams strike a balance between organic and inorganic
nutrients from sources such as natural erosion, groundwater discharge, and instream biological
decomposition. This balance relies on autotrophic organisms (e.g., algae) to consume excess nutrients
and on the cycling of biologically fixed nitrogen and phosphorus into higher levels on the food chain, as
well as on nutrient decomposition (e.g., changing organic nutrients into inorganic forms). Human
influences may alter nutrient cycling, damaging biological stream function and degrading water quality.
The effects on streams of total nitrogen (TN), nitrate+nitrite (NO; + NO,; a component of TN), and total
phosphorus (TP) are all considered in assessing the effects on beneficial uses.

Excess nitrogen in the form of dissolved ammonia (which is typically associated with wastewater) can be
toxic to fish and other aquatic life. Excess nitrogen in the form of nitrate in drinking water can inhibit
normal hemoglobin function in infants. In addition, excess nitrogen and phosphorus from human
sources can cause excess algal growth, which in turn depletes the supply of dissolved oxygen, killing fish
and other aquatic life. Excess nutrient concentrations in surface water create blue-green algae blooms
(Priscu, 1987), which can produce toxins lethal to aquatic life, wildlife, livestock, and humans. Aside from
the toxicity effects, nuisance algae can shift the structure of macroinvertebrate communities, which may
also negatively affect the fish that feed on macroinvertebrates (U.S. Environmental Protection Agency,
2010). Additionally, changes in water clarity, fish communities, and aesthetics can harm recreational
uses, such as fishing, swimming, and boating (Suplee et al., 2009). Nuisance algae can also increase the
cost of treating drinking water or pose health risks if ingested in drinking water (World Health
Organization, 2003b).

5.2 STREAM SEGMENTS OF CONCERN

Department of Environmental Quality (DEQ) used data collected during the past several years to update
nutrient assessments on streams in the Bitterroot project area. There were 15 waterbody segments in
the Bitterroot project area that were previously listed for nutrient impairments, including 2 segments of
the Bitterroot River, that were included in the assessment. Of those 15 waterbody segments, 9
remained impaired and the results of the assessment has been reflected on the 2014 303(d) List. The
streams of concern are Ambrose, Bass, Lick, Muddy Spring, North Burnt Fork, North Fork Rye, Rye,
Sweathouse, and Threemile Creeks (Figure 5-1). Table 5-1 identifies the streams of concern addressed in
this document. The assessment results for the streams that will have TMDLS developed are presented in
Section 5.4, along with an updated impairment summary (Table 5-21) for the Bitterroot project area.
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Table 5-1. Nutrient Stream Segments of Concern in the Bitterroot Project Area

Stream Segment Waterbody ID
AMBROSE CREEK, headwaters to mouth (Threemile Creek) MT76H004_120
BASS CREEK, Selway-Bitterroot Wilderness boundary to mouth MT76H004_010
LICK CREEK, headwaters to mouth MT76H004_170
MUDDY SPRING CREEK, headwaters to mouth (Gold Creek) MT76H004_180
NORTH BURNT FORK CREEK, South Burnt Fork Creek to mouth MT76H004_200
NORTH FORK RYE CREEK, headwaters to mouth (Rye Creek) MT76H004_160
RYE CREEK, North Fork Rye Creek to mouth MT76H004_190
SWEATHOUSE CREEK, headwaters to mouth MT76H004_210
THREEMILE CREEK, headwaters to mouth MT76H004_140

DEQ also collected data and updated assessments for the Bitterroot River (MT76H001_020 and
MT76H001_030), Miller Creek (MT76H004_130), Sleeping Child Creek (MT76H004_090), Tin Cup Creek
(MT76H004_080), and Willow Creek (MT76H004_110). The data clearly show that these streams
consistently met the nutrient criteria used to assess impairment, and DEQ will be removing their
nutrient impairment causes from Montana’s list of impaired waterbodies and TMDLs will not be
developed. The assessment results for these streams are contained in the DEQ assessment files and are
documented in the 2014 Integrated Report, with the exception of Miller Creek, which will have the
nutrient impairment causes removed in the 2016 Integrated Report.

5.3 WATER QUALITY ASSESSMENT METHOD AND INFORMATION SOURCES

DEQ’s nutrient water quality assessment method has specific objectives and decision-making criteria for
assessing the validity and reliability of data. DEQ uses a Data Quality Analysis (DQA) process to evaluate
data for use in assessments and decision making. The DQA considers the representativeness, currency,
and quality as well as the spatial and temporal components of the readily available data. The specific
data requirements are detailed in the nutrient assessment method (Suplee and Sada de Suplee, 2011).

To assess nutrient conditions for TMDL development, DEQ compiled nutrient data and undertook
additional monitoring. The following primary data sources represent the primary information used to
characterize the water quality of the Bitterroot project area.

1) DEQ Monitoring and Assessment and TMDL Sampling: DEQ conducted water quality sampling
from 2003 through 2012 to update impairment determinations and assist with the development
of nutrient TMDLs.

2) Tri-State Water Quality Data: The Tri-State Water Quality Council, a non-profit organization,
conducted water quality sampling as part of a two year project to assess the status of water
quality and aquatic and riparian habitat in the Ambrose-Threemile watershed. Data were
available from 2002-2007 from multiple sites on several streams in the Bitterroot project area.

Primary data sources include those collected in the assessment units (AUs) and within the specific
waterbody segment(s). All water chemistry data used in the assessment and TMDL development were
collected during the growing season for the Middle Rockies and Idaho Batholith Level Ill Ecoregion (July
1 - September 30). Benthic algae samples were collected for each stream and analyzed for chlorophyll-a
and ash free dry mass (AFDM). Macroinvertebrate samples were also collected in each stream. DEQ
used the most current data that was collected in the past 10 years. Only primary data sources that
passed DEQ’s DQA process were used to make impairment determinations. Nutrient data from the
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Bitterroot project area are publicly available through Environmental Protection Agency’s (EPA) STOrage
and RETrieval database (STORET) and DEQ’s EQuIS water quality databases.

Additional sources of information used to develop TMDL components include the following:
e Previous water quality studies by Ravalli County and Tri-State Water Quality Council
e United States Forest Service (USFS) grazing allotment and harvest information
e DEQ abandoned and active mine records
e Geospatial data and land use information including land cover, cropland and irrigation, septic
systemes, fire history, and silvicultural activities

The above information and water quality data are used to compare existing conditions to waterbody
restoration goals (targets), to assess nutrient pollutant sources, and to help determine TMDL allocations.
Data collected by DEQ were reviewed to ensure quality assurance quality control requirements were
met. DEQ determined that the data used were of quality and scope extensive enough to make an
impairment determination and for use in TMDL development. The nutrient data used for analysis in this
report is attached in Appendix C. Data summaries of relevant water quality parameters for each nutrient
impaired waterbody segment are provided in Section 5.4.3.

5.4 WATER QUALITY TARGETS

TMDL water quality targets are numeric indicators used to evaluate attainment of water quality
standards. They are discussed in Section 4.0. The following section presents nutrient water quality
targets and compares those values with recently collected nutrient data in the Bitterroot River
watershed using DEQ’s draft assessment methodology (Suplee and Sada de Suplee, 2011). To be
consistent with DEQ’s draft assessment methodology, and because analytical methods have improved;
only data from the past 10 years (2003—2012) are included in the review of existing data. Additionally,
many of the nutrient samples collected before 2005 were analyzed for Total Kjeldahl Nitrogen (TKN),
which DEQ has since replaced with Total Persulfate Nitrogen as the preferred analytical method for
determining total nitrogen. TN has also replaced TKN as a preferred parameter for evaluating nitrogen
impairment. It should be noted that DEQ Circular 12 includes both of these analytical methods as means
of determining total nitrogen.

5.4.1 Nutrient Water Quality Standards

DEQ has developed base numeric criteria for nitrogen and phosphorus to reflect the intent of Montana’s
narrative standards requiring that state surface waters must be free from substances attributable to
municipal, industrial, or agricultural practices or other discharges that produce nuisance conditions;
create concentrations or combinations of material toxic or harmful to aquatic life; or create conditions
that produce undesirable aquatic life [ARM 17.30.637(1)]. The state-approved base numeric criteria for
TN and TP are in DEQ’s Circular DEQ-12A, and are awaiting formal approval by EPA under the federal
Clean Water Act. These numeric criteria are the basis for the nutrient TMDL targets consistent with
EPA’s TMDL development guidance
(http://water.epa.gov/scitech/swguidance/standards/criteria/nutrients/strategy/) and federal
regulations (40 Code of Federal Regulations (CFR) §131.11(a) & (b)).

5.4.2 Nutrient Target Values
Nutrient water quality targets include nutrient concentrations in surface waters and measures of
benthic algae chlorophyll-a (a form of undesirable aquatic life at elevated concentrations). The target
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concentrations for nitrogen and phosphorus are established at levels believed to protect aquatic life and
recreation. Since 2002, DEQ has conducted a number of studies in order to develop numeric criteria for
nutrients (N and P forms). Nutrient criteria for TN and TP, and threshold concentrations for chlorophyll-
a, are based on two factors: (1) the results of public perception surveys (Suplee et al., 2009) on what
level of algae was perceived as undesirable and (2) the outcome of nutrient stressor-response studies
that determine nutrient concentrations that will maintain algal growth below undesirable and harmful
levels (Suplee et al., 2007; Suplee and Watson, 2013).

Nutrient targets for TN and TP, based on the numeric criteria in DEQ-12A, and chlorophyll-a, and ash-
free dry mass (AFDM) target concentrations, based on Suplee and Watson (2013), are presented in
Table 5-2. The NO;+NO, target is based on research by DEQ (Suplee et al., 2007) and (Suplee, Michael
W., personal communication 11/14/2013) and can also be found in Table 5-2. DEQ has determined that
the values for NO3;+NO,, TN, and TP provide an appropriate numeric translation of the applicable
narrative nutrient water quality standards based on existing water quality data in the Bitterroot project
area. The target values are based on the most sensitive uses; therefore, the nutrient TMDLs are
protective of all designated uses.

Macroinvertebrates were also included in the nutrient target suite for streams in the Middle Rockies and
Idaho Batholith Level Il Ecoregions as a biometric indicator. For macroinvertebrates, the Hilsenhoff
Biotic Index (HBI) score is used. The HBI value increases as the amount of pollution tolerant
macroinvertebrates in a sample increases; the macroinvertebrate target is an HBI score equal to or less
than 4.0 (Suplee and Sada de Suplee, 2011) (Table 5-2).

Because numeric nutrient chemistry is established to maintain algal levels below target chlorophyll-a
concentrations and AFDM, target attainment applies and is evaluated during the summer growing
season (July 1-September 30 for the Middle Rockies and Idaho Batholith Level Ill Ecoregions) when algal
growth will most likely affect beneficial uses. Targets in this document are established specifically for
nutrient TMDL development in the Bitterroot project area and may or may not apply to streams in other
TMDL project areas.

Table 5-2. Nutrient Targets in the Bitterroot Project Area by Ecoregion

Target Values
Parameter Middle Rockies Idaho Batholith

(Level 11) (Level 1l1)
Nitrate+Nitrite (NO3+NO,) <0.100 mg/L <0.100 mg/L
Total Nitrogen (TN) <0.300 mg/L <0.275 mg/L
Total Phosphorous (TP) <0.030 mg/L <0.025 mg/L
Chlorophyll-a <125 mg/m? <125 mg/m?
Ash-free Dry Mass (AFDM) <35g/m2 <35g/m2
Hilsenhoff’s Biotic Index (HBI) <4.0 <4.0

There are three separate Level lll ecoregions in the Bitterroot project area (Figure 5-2), but because the
streams of concern are only in the Middle Rockies and Idaho Batholith ecoregions, the target values for
those ecoregions are presented in Table 5-2. For Ambrose, Lick, Muddy Spring, North Burnt Fork, and
Threemile Creeks, the Middle Rockies Level Il Ecoregion targets were applied. The Idaho Batholith Level
Il Ecoregion includes parts or all of the drainages of Bass, Lick, North Fork Rye, Rye, and Sweathouse
Creeks. After reviewing the hydrologic data for each individual basin, it was determined that the Idaho
Batholith targets would be applied to Bass, North Fork Rye, Rye, and Sweathouse Creeks. North Fork Rye
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and Rye Creeks are nearly wholly contained in the Level lll Idaho Batholith ecoregion. Bass and
Sweathouse Creeks are gaining streams in the upper reaches, which encompass the Idaho Batholith

Ecoregion and losing streams in the lower reaches (Middle Rockies Ecoregion). Lick Creek gains most of
its flow in the lower reaches of the stream, so the Level Ill Middle Rockies Ecoregion targets were used.
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Figure 5-2. Level lll ecoregions in the Bitterroot Project Area.
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5.4.3 Existing Conditions and Comparison to Targets

DEQ evaluated nutrient target attainment by comparing existing water quality conditions with the water
quality targets in Tables 5-2 and 5-3, using the methodology in DEQ’s guidance document “2011
Assessment Methodology for Determining Wadeable Stream Impairment due to Excess Nitrogen and
Phosphorus Levels” (Suplee and Sada de Suplee, 2011). For each waterbody segment, a data summary
will be presented along with a comparison of existing data with targets, using the assessment
methodology and a TMDL development determination. Because most of the impairment listings are
based on older data, or were listed before numeric criteria were developed, each stream segment will
be evaluated for impairment from NO3+NO,, TN, and TP using data collected within the past 10 years.
TMDL development determinations depend on results of the data evaluation, and these updated
impairment conclusions are captured in the 2014 303(d) List and associated 2014 Water Quality
Integrated Report. Some streams in the Bitterroot project area lacked adequate data for a full
assessment, in which case impairment listings remain unchanged. In these situations, the determination
to develop a TMDL is based on the current listing status.

The assessment methodology uses two statistical tests (Exact Binomial Test and the One-Sample
Student’s T-test for the Mean) to evaluate water quality data for compliance with established target
values. In general, water quality targets are not attained (a) when nutrient chemistry data have a target
exceedance rate of >20% (Exact Binomial Test), (b) when the results of mean water quality nutrient
chemistry exceed target values (Student T-test), or (c) when a single chlorophyll-a result exceeds benthic
algal target concentrations (125 mg/m? or 35 g AFDM/m?). In some cases, the chlorophyll-a standard
operating procedure allows for a visual assessment where the collector determines that at all sampling
transects, chlorophyll-a densities are less than 50 mg/m?. In these cases, samples are not collected and
the site is qualitatively assessed as having a chlorophyll-a density <50 mg/m? Where water chemistry
and algae data do not provide a clear determination of impairment status, or when other limitations
exist, the Hilsenhoff Biotic Metric (HBI) biometric is considered in further evaluating whether nutrient
targets have been achieved, as directed by the assessment methodology. The HBI is a biometric based
on tolerance values. A large number of macroinvertebrate taxa have been assigned a numeric value that
represents the organism’s tolerance to organic pollution (Barbour et al., 1999). HBI is then calculated as
a weighted average tolerance value of all individuals in a sample (Suplee and Sada de Suplee, 2011).
Higher index values indicate increasing tolerance to pollution.

Periphyton biometrics were developed by DEQ for Montana as an indicator of impairment. The
exception to this use of diatoms is the Middle Rockies Level Ill ecoregion, for which there are no
validated diatom increaser metrics. Periphyton data were not collected on in the Bitterroot project area
as most of the impaired streams in the Bitterroot TMDL project are within the Middle Rockies Level llI
ecoregion.

Note: to ensure a higher degree of certainty for removing an impairment determination and making any
new determination, the statistical tests are configured differently for an unlisted nutrient form than for
a listed nutrient form, which may result in a different number of allowable exceedances for nutrients
within a single stream segment. This helps assure that assessment reaches do not vacillate between
listed and delisted status by the change in results from a single additional sample.

5.4.3.1 Ambrose Creek
Ambrose Creek flows 11.7 miles from the headwaters in the Sapphire Mountains on the east side of the
Bitterroot Valley to its confluence with Threemile Creek. The assessment unit was first listed in 2000 as
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being impaired by TN and TP based on nutrient data. Newer data were evaluated and the results of the
assessment concluded that the TN and TP remain causes of impairment to Ambrose Creek and the
results are reflected in the 2014 Integrated Report. The outcome of the assessment is summarized
below.

Summary nutrient data statistics and assessment method evaluation results for Ambrose Creek are
provided in Tables 5-3 and 5-4, respectively. Eighteen NO;+NO, samples were collected between 2003
and 2012; values ranged from <0.01 to 4.23 mg/L with seven samples exceeding the nutrient target of
0.10 mg/L. Thirteen TN samples were collected between 2007 and 2012; values ranged from 0.06 to
4.91 mg/L with nine samples exceeding the target of 0.300 mg/L. Eighteen TP samples were collected
between 2003 and 2012; values ranged from 0.043 to 0.375 mg/L with all 18 samples exceeding the
target of 0.030 mg/L.

Three chlorophyll-a samples and two ash-free dry mass (AFDM) samples were collected in 2012. The
chlorophyll-a values ranged from 5.8 to 23.6 mg/m?” with none exceeding the target of 125 mg/m’. In
addition, chlorophyll-a was visually estimated to be below 50 mg/m?” at one site on Ambrose Creek in
2010. The AFDM values ranged from 5.44 to 6.31 g/m” with none exceeding the target of 35 g/m? There
were two macroinvertebrate samples collected in 2005 and both samples were below the HBI target
value of 4.0.

TN, NOs+NO,, and TP all failed both statistical tests with all TP samples exceeding the target
concentration (Table 5-4). TN and TP TMDLs will be developed based on the results of the statistical
tests, the overwhelming number of target exceedances, and the prior listing status. Because the
NO;+NO, impairment is reflected in the TN data, a TMDL for NO3+NO, will not be developed but will be
addressed by the TN TMDL.

Table 5-3. Nutrient Data Summary for Ambrose Creek

1

Nutrient Parameter Sample Timeframe n Min Max Median | 80th percentile
NO;+NO,, mg/L 2003-2012 18 <0.01 4.23 0.055 0.283
TN, mg/L 2007-2012 13 0.06 4.91 0.520 0.756
TP, mg/L 2003-2012 18 0.043 0.375 0.150 0.195
Chlorophyll-a, mg/m2 2012 3 5.8 23.6 13.4 18.5
AFDM, g/m2 2012 2 5.44 6.31 NA NA
Macroinvertebrate HBI 2005 2 2.54 2.77 NA NA

" Values proceeded by a “<” symbol are reporting limits for that parameter and the sample result was below the
reporting limit. For statistical purposes, % the reporting limit was used to calculate the median and 80" percentile.
’One additional visual estimate sample of <50 mg/m2 was not included in the summary statistics.

Table 5-4. Assessment Method Evaluation Results for Ambrose Creek

Nutrient Target Target Binomial T-test Chl-a AFDM Macro TMDL
Parameter n Value Exceedances Test Result Test Test Test Required?
(mg/1) Result Result | Result | Result
NO;3;+NO, 18 0.100 7 FAIL FAIL NO
TN 13 0.300 9 FAIL FAIL PASS PASS PASS YES
TP 18 0.030 18 FAIL FAIL YES
5.4.3.2 Bass Creek

Bass Creek originates at Bass Lake in the Bitterroot Mountains on the west side of the Bitterroot Valley,
and flows approximately 10 miles to its confluence with the Bitterroot River. The assessment unit
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includes 5.1 miles of the stream from the Selway-Bitterroot Wilderness boundary to the mouth (un-
named channel of the Bitterroot River). Bass Creek was first listed in 2006 as being impaired by TN
based on nutrient data. Newer data were evaluated and the results of the assessment concluded that
TN remains a cause of impairment and TP should be added as a cause of impairment to Bass Creek. The
outcome of the Bass Creek assessment is reflected in the 2014 Integrated Report and is summarized
below.

Summary nutrient data statistics and assessment method evaluation results for Bass Creek are provided
in Tables 5-5 and 5-6, respectively. Thirteen NO3;+NO, samples were collected between 2004 and 2012;
values ranged from <0.01 to 0.04 mg/L with zero samples exceeding the nutrient target of 0.10 mg/L.
Twelve TN samples were collected between 2007 and 2012; values ranged from <0.05 to 0.81 mg/L with
three samples exceeding the target of 0.275 mg/L. Fifteen TP samples were collected between 2004 and
2012; values ranged from <0.001 to 0.152 mg/L with four samples exceeding the target of 0.025 mg/L.

Three chlorophyll-a samples were collected in 2007 and 2012. Chlorophyll-a values ranged from 3.81 to
35.2 mg/m” with none exceeding the target of 125 mg/m?. Two AFDM samples were collected in 2012.
The AFDM values ranged from 16.5 to 22.0 g/m? with none exceeding the target of 35 g/m?* There were
three macroinvertebrate samples collected in 2004 and all of the samples were below the HBI target
value of 4.0.

NO;+NO, passed both statistical tests while TN and TP failed both statistical tests. Although the
chlorophyll-a and AFDM did not exceed the targets, according to DEQ’s assessment methodology if TN
and TP exceed the targets and the exceedance rate, then results suggest that algal sampling may have
missed peaks of benthic algal biomass. As a result of the assessment, TN and TP TMDLs will be
developed. As the NO3+NO, impairment is reflected in the TN data, a TMDL for NOs+NO, will not be
developed but will be addressed by the TN TMDL.

Table 5-5. Nutrient Data Summary for Bass Creek

Nutrient Parameter Sample Timeframe n Min® Max Median | 80th percentile
NO;+NO,, mg/L 2004-2012 13 <0.01 0.04 0.010 0.013
TN, mg/L 2007-2012 12 <0.05 0.81 0.255 0.316
TP, mg/L 2004-2012 15 <0.001 0.152 0.030 0.041
Chlorophyll-a, mg/m2 2007, 2012 3 3.81 35.2 31.9 33.9
AFDM, g/m2 2012 2 16.5 22.0 NA NA
Macroinvertebrate HBI 2004 3 2.16 3.68 3.12 3.62

" Values proceeded by a “<” symbol are reporting limits for that parameter and the sample result was below the
reporting limit. For statistical purposes, % the reporting limit was used to calculate the median and 80" percentile.

Table 5-6. Assessment Method Evaluation Results for Bass Creek

Nutrient Target Target Binomial T-test Chl-a AFDM | Macro TMDL
Parameter n Value Exceedances Test Result Test Test Test Required?
(mg/1) Result Result Result | Result
NO;+NO, 13 0.100 0 PASS PASS NO
TN 12 0.275 3 FAIL FAIL PASS PASS PASS YES
TP 15 0.025 4 FAIL FAIL YES
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5.4.3.3 Lick Creek

Lick Creek flows 6.4 miles from the headwaters in the Bitterroot Mountains on the west side of the
Bitterroot Valley to its confluence with the Bitterroot River. Lick Creek was first listed in 2006 as being
impaired by chlorophyll-a, TN, and TP based on nutrient and chlorophyll-a data. Newer data were
evaluated and the results of the assessment concluded that TP remains a cause of impairment to Lick
Creek, while TN has been removed as a cause of impairment. While no chlorophyll-a values exceeded
the recommended nutrient criteria; it remains listed as a non-pollutant cause of impairment because
nutrient impairment is still present in the waterbody segment. The outcome of the Lick Creek
assessment is reflected in the 2014 Integrated Report and is summarized below.

Summary nutrient data statistics and assessment method evaluation results for Lick Creek are provided
in Tables 5-7 and 5-8, respectively. Sixteen NO;+NO, samples were collected between 2004 and 2012;
values ranged from <0.005 to 0.04 mg/L with no samples exceeding the nutrient target of 0.10 mg/L.
Fifteen TN samples were collected between 2007 and 2012; values ranged from <0.01 to 0.23 mg/L with
no samples exceeding the target of 0.300 mg/L. Seventeen TP samples were collected between 2004
and 2012; values ranged from 0.015 to 0.043 mg/L with six samples exceeding the target of 0.030 mg/L.

Three chlorophyll-a samples were collected in 2012. The chlorophyll-a values ranged from 5.3 to 14.2
mg/m’ with none exceeding the target of 125 mg/m?. In addition, chlorophyll-a was visually estimated
to be below 50 mg/m? at one site on Lick Creek in 2010. Three AFDM samples were collected in
2012.The AFDM values ranged from 3.60 to 4.26 g/m” with none exceeding the target of 35 g/m? There
were two macroinvertebrate samples collected in 2004 and one sample did not meet the HBI target
value of 4.0.

NO;+NO, and TN passed both statistical tests while TP failed the binomial test and passed the T-test.
Given the results of the statistical analyses, TN has been removed as a cause of impairment to Lick
Creek; TP will remain a cause of impairment given the combined statistical analyses and
macroinvertebrate HBI score. A TP TMDL will be developed for Lick Creek and will address the
chlorophyll-a non-pollutant cause.

Table 5-7. Nutrient Data Summary for Lick Creek

1

Nutrient Parameter Sample Timeframe n Min Max Median | 80th percentile
NO;+NO,, mg/L 2004-2012 16 <0.005 0.04 0.005 0.009
TN, mg/L 2007-2012 15 <0.01 0.23 0.060 0.132
TP, mg/L 2004-2012 17 0.014 0.043 0.023 0.035
Chlorophyll-a, mg/m2 2012 3 5.3 14.2 5.90 10.9
AFDM, g/m2 2012 3 3.60 4.26 4.26 4.46
Macroinvertebrate HBI 2004 2 2.48 4.60 NA NA

" Values proceeded by a “<” symbol are reporting limits for that parameter and the sample result was below the

reporting limit. For statistical purposes, % the reporting limit was used to calculate the median and 80" percentile.
’One additional visual estimate sample of <50 mg/m2 was not included in the summary statistics.

Table 5-8. Assessment Method Evaluation Results for Lick Creek

Nutrient Target Target Binomial T-test Chl-a AFDM | Macro TMDL
Parameter n Value Exceedances Test Result Test Test Test Required?
(mg/1) Result Result Result | Result
NO;+NO, 16 0.100 0 PASS PASS NO
TN 15 0.300 0 PASS PASS PASS PASS FAIL NO
TP 17 0.030 6 FAIL PASS YES
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5.4.3.4 Muddy Spring Creek

Muddy Spring, a tributary to Gold Creek, begins in the Sapphire Mountains on the east side of the
Bitterroot Valley and flows 2.0 miles to its confluence with Gold Creek. Muddy Spring Creek was first
listed in 2006 as being impaired by NOs+ NO, based on nutrient data. Newer data were evaluated and the
results of the assessment concluded that NO;+ NO, remains a cause of impairment to Muddy Spring
Creek. The results of the Muddy Spring Creek assessment are reflected in the 2014 Integrated Report
and are summarized below.

Summary nutrient data statistics and assessment method evaluation results for Muddy Spring Creek are
provided in Tables 5-9 and 5-10, respectively. The stream was difficult to sample given its location and
short length, so the data are limited. Four NO3;+NO, samples were collected in 2012; values ranged from
0.13 to 0.19 mg/L with all four samples exceeding the nutrient target of 0.10 mg/L. Four TN samples
were collected in 2012; values ranged from 0.21 to 0.27 mg/L with no samples exceeding the target of
0.300 mg/L. Four TP samples were collected in 2012; values ranged from 0.037 to 0.051 mg/L with all
four samples exceeding the target of 0.030 mg/L.

Two chlorophyll-a samples and two AFDM samples were collected in 2012. The chlorophyll-a values
ranged from 6.4 to 23.4 mg/m” with none exceeding the target of 125 mg/m’. The AFDM values ranged
from 2.44 to 2.68 g/m” with none exceeding the target of 35 g/m”. There were two macroinvertebrate
samples collected in 2012 and both met the HBI target value of 4.0.

There were not enough data to conduct a full formal assessment of Muddy Spring Creek. However, all
four samples exceeded the target concentration for NO3+NO,; therefore, it will remain a cause of

impairment and a NO;+ NO, TMDL will be developed.

Table 5-9. Nutrient Data Summary for Muddy Spring Creek

Nutrient Parameter Sample Timeframe n Min Max Median | 80th percentile
NO;+NO,, mg/L 2012 4 0.13 0.19 0.170 0.184
TN, mg/L 2012 4 0.21 0.27 0.240 0.252
TP, mg/L 2012 4 0.037 0.051 0.044 0.049
Chlorophyll-a, mg/m2 2012 2 6.4 23.4 NA NA
AFDM, g/m2 2012 2 2.44 2.68 NA NA
Macroinvertebrate HBI 2012 2 3.27 3.32 NA NA
Table 5-10. Assessment Method Evaluation Results for Muddy Spring Creek
Nutrient Target Target Binomial T-test Chl-a AFDM | Macro TMDL
Parameter n Value Exceedances Test Result Test Test Test Required?
(mg/1) Result Result Result | Result
NO;+NO, 4 0.100 4 NA NA YES
TN 4 0.300 0 NA NA PASS PASS PASS NO
TP 4 0.030 4 NA NA NO

5.4.3.5 North Burnt Fork Creek

North Burnt Fork Creek begins in the Sapphire Mountains on the east side of the Bitterroot Valley. The
assessment unit includes 10.9 miles of stream from its confluence with South Burnt Fork Creek to its
mouth at the Bitterroot River. North Burnt Fork Creek was first listed in 2002 as being impaired for TN
and TP based on nutrient data. Newer data were evaluated and the results of the assessment concluded
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that both TN and TP remain causes of impairment to North Burnt Fork Creek. The results of the North
Burnt Fork Creek assessment are reflected in the 2014 Integrated Report and are summarized below.

Summary nutrient data statistics and assessment method evaluation results for North Burnt Fork Creek
are provided in Tables 5-11 and 5-12, respectively. Twelve NO3+NO, samples were collected between
2005 and 2012; values ranged from <0.005 to 0.040 mg/L with no samples exceeding the nutrient target
of 0.10 mg/L. Nine TN samples were collected between 2007 and 2012; values ranged from 0.10 to 0.35
mg/L with one sample exceeding the target of 0.300 mg/L. Thirteen TP samples were collected between
2005 and 2012; values ranged from 0.020 to 0.065 mg/L with eight samples exceeding the target of
0.030 mg/L.

Three chlorophyll-a samples and two AFDM samples were collected in 2010 and 2012. The chlorophyll-a
values ranged from <0.10 to 41.4 mg/m?* with none exceeding the target of 125 mg/m?>. The AFDM
values ranged from 22.0 to 27.0 g/m” with none exceeding the target of 35 g/m’. There were three
macroinvertebrate samples collected in 2005 and two samples exceeded the HBI target value of 4.0.

Although there was not the sufficient number of samples to meet the minimum sample size to assess
TN, there was one target exceedance that failed the binomial test under minimal sample size conditions.
Because North Burnt Fork Creek was previously listed, only 1 exceedance out of 13 samples for TN and
TP would result in a failure of the binomial test. One of nine samples exceeded the target concentration
for TN; therefore, TN remains a cause of impairment. NO;+NO, passed both statistical tests, while TP
failed both statistical tests. Given the results of the statistical analyses and macroinvertebrate HBI score,
the assessment supports the previous listings; therefore, TN and TP TMDLs will be developed for North
Burnt Fork Creek.

Table 5-11. Nutrient Data Summary for North Burnt Fork Creek

Nutrient Parameter Sample Timeframe n Min® Max Median | 80th percentile
NO;+NO,, mg/L 2005-2012 12 <0.005 0.04 0.005 0.007
TN, mg/L 2007-2012 9 0.10 0.35 0.190 0.252
TP, mg/L 2005-2012 13 0.020 0.065 0.036 0.050
Chlorophyll-a, mg/m2 2010, 2012 3 <0.10 41.4 NA NA
AFDM, g/m2 2010, 2012 2 22.0 27.0 NA NA
Macroinvertebrate HBI 2005 3 3.23 6.05 4.60 5.43

" Values proceeded by a “<” symbol are reporting limits for that parameter and the sample result was below the
reporting limit. For statistical purposes, % the reporting limit was used to calculate the median and 80" percentile.

Table 5-12. Assessment Method Evaluation Results for North Burnt Fork Creek

Nutrient Target Target Binomial T-test Chl-a AFDM | Macro TMDL
Parameter n Value Exceedances Test Result Test Test Test Required?
(mg/1) Result Result Result | Result
NO;+NO, 12 0.100 0 PASS PASS NO
TN 9 0.300 1 FAIL' NA PASS PASS FAIL YES
TP 13 0.030 8 FAIL FAIL YES

1AIthough the sample size was insufficient for the binomial test, one exceedance of the target would fail the
binomial if the minimum sample size was met.

5.4.3.6 North Fork Rye Creek
North Fork Rye Creek begins in the Sapphire Mountains on the east side of the Bitterroot Valley and
flows 7.1 miles from the headwaters to its confluence with Rye Creek. North Fork Rye Creek was first
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listed in 2000 as impaired for TN and TP based on nutrient data. Newer data were evaluated and the
results of the assessment concluded that both TN and TP remain causes of impairment to North Fork
Rye Creek. The results of the North Fork Rye Creek assessment are reflected in the 2014 Integrated
Report and are summarized below.

Summary nutrient data statistics and assessment method evaluation results for North Fork Rye Creek
are provided in Tables 5-13 and 5-14, respectively. Fifteen NO3+NO, samples were collected between
2006 and 2012; values ranged from <0.005 to 0.209 mg/L with two samples exceeding the nutrient
target of 0.10 mg/L. Thirteen TN samples were collected between 2007 and 2012; values ranged from
0.08 to 0.41 mg/L with three samples exceeding the target of 0.275 mg/L. Fifteen TP samples were
collected between 2006 and 2012; values ranged from 0.015 to 0.055 mg/L with five samples exceeding
the target of 0.025 mg/L.

Three chlorophyll-a samples and two AFDM samples were collected in 2007 and 2012. The chlorophyll-a
values ranged from 19.3 to 84.8 mg/m” with none exceeding the target of 125 mg/m’. The AFDM values
ranged from 11.2 to 38.5 g/m” with one sample exceeding the target of 35 g/m® There were two
macroinvertebrate samples collected in 2005 and both samples exceeded the HBI target value of 4.0.

NO;+NO,, TN, and TP all failed the binomial statistical test and TN and TP both failed the T-test as well.
The assessment supports the current TN and TP listings on North Fork Rye Creek and TMDLs will be
developed for both. As the NO3;+NO, impairment is reflected in the TN data, a TMDL for NO3+NO, will
not be developed but will be addressed by the TN TMDL.

Table 5-13. Nutrient Data Summary for North Fork Rye Creek

1

Nutrient Parameter Sample Timeframe n Min Max Median | 80th percentile
NO;+NO,, mg/L 2006-2012 15 <0.005 0.209 0.006 0.054
TN, mg/L 2007-2012 13 0.08 0.41 0.150 0.268
TP, mg/L 2006-2012 15 0.015 0.055 0.022 0.035
Chlorophyll-a, mg/m2 2007, 2012 3 19.3 84.8 35.1 64.9
AFDM, g/m2 2012 2 11.2 38.5 NA NA
Macroinvertebrate HBI 2005 2 4.52 4.59 NA NA

" Values proceeded by a “<” symbol are reporting limits for that parameter and the sample result was below the
reporting limit. For statistical purposes, % the reporting limit was used to calculate the median and 80" percentile.

Table 5-14. Assessment Method Evaluation Results for North Fork Rye Creek

Nutrient Target Target Binomial T-test Chl-a AFDM | Macro TMDL
Parameter n Value Exceedances Test Result Test Test Test Required?
(mg/1) Result Result Result | Result
NO;+NO, 15 0.100 2 FAIL PASS NO
TN 13 0.275 3 FAIL PASS PASS FAIL FAIL YES
TP 15 0.025 5 FAIL FAIL YES
5.4.3.7 Rye Creek

Rye Creek begins in the Sapphire Mountains on the east side of the Bitterroot Valley and flows for 17.5
miles before reaching its confluence with the Bitterroot River. The assessment unit includes 6.0 miles of
the stream from North Fork Rye Creek to the mouth (Bitterroot River). Rye Creek was first listed in 2002
as being impaired by TN and TP based on nutrient data. Newer data were evaluated and the results of
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the assessment concluded that both TN and TP remain causes of impairment to Rye Creek. The results of
the Rye Creek assessment are reflected in the 2014 Integrated Report and are summarized below.

Summary nutrient data statistics and assessment method evaluation results for Rye Creek are provided
in Tables 5-15 and 5-16, respectively. Eight NO3;+NO, samples were collected between 2006 and 2012;
values ranged from <0.010 to 0.084 mg/L with no samples exceeding the nutrient target of 0.10 mg/L.
Eight TN samples were collected between 2007 and 2012; values ranged from 0.10 to 0.37 mg/L with
two samples exceeding the target of 0.275 mg/L. Nine TP samples were collected between 2006 and
2012; values ranged from 0.006 to 0.051 mg/L with four samples exceeding the target of 0.025 mg/L.

Two chlorophyll-a samples were collected in 2010. The chlorophyll-a values ranged from 20.6 to 35.6
mg/m’ with none exceeding the target of 125 mg/m?. In addition, chlorophyll-a was visually estimated
to be below 50 mg/m? at one site on Rye Creek in 2010. Two AFDM samples were collected in 2010. The
AFDM values ranged from 15.1 to 28.7 g/m” with none exceeding the target of 35 g/m”. There was one
macroinvertebrate sample collected in 2005 that did not exceed the HBI target value of 4.0.

Additional data were collected from three monitoring locations on Rye Creek above the assessment unit
end point that were not included in the water quality assessment, but are included in the source
assessment. Five NO;+NO, samples were collected between 2006 and 2010; values ranged from <0.01
to 0.027 mg/L with no samples exceeding the target of 0.100 mg/L. Four TN samples were collected in
2007 and 2010; values ranged from 0.15 to 0.24 mg/L with no samples exceeding the target of 0.275
mg/L. Five TP samples were collected between 2006 and 2010; values ranged from 0.053 to 0.105 mg/L
with all five samples exceeding the target of 0.025 mg/L. In addition, a chlorophyll-a and AFDM sample
were collected in 2010. The chlorophyll-a value was 16.9 mg/m? and did not exceed the target of 125
mg/m?. The AFDM value was 14.9 g/m? and did not exceed the target of 35 g/m>. There was one
macroinvertebrate sample collected in 2005 that exceeded the HBI target value of 4.0.

Although there were not the sufficient number of samples to meet the minimum sample size to assess
NO;+NO,, TN, and TP, there were sufficient TN and TP target exceedances that failed the binomial test
under minimal sample size conditions. Because Rye Creek was previously listed, only 1 exceedance out
of 13 samples for TN or TP would result in a failure of the binomial test. Two of eight samples exceeded
the target concentration for TN and four of nine samples exceeded the target concentration for TP;
therefore, TN and TP will remain as causes of impairment and TN and TP and TMDLs will be developed.

Table 5-15. Nutrient Data Summary for Rye Creek

Nutrient Parameter Sample Timeframe n Min® Max Median | 80th percentile
NO3;+NO,, mg/L 2006-2012 8 <0.01 0.084 0.008 0.032
TN, mg/L 2007-2012 8 0.10 0.37 0.180 0.244
TP, mg/L 2006-2012 9 0.006 0.051 0.023 0.045
Chlorophyll-a, mg/m2 2010 2 20.6 35.6 NA NA
AFDM, g/m2 2010 2 15.1 28.7 NA NA
Macroinvertebrate HBI 2005 1 NA 3.92 NA NA

! Values proceeded by a “<” symbol are reporting limits for that parameter and the sample result was below the
reporting limit. For statistical purposes, % the reporting limit was used to calculate the median and 80" percentile.
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Table 5-16. Assessment Method Evaluation Results for Rye Creek

Nutrient Target Target Binomial T-test Chl-a AFDM | Macro TMDL
Parameter n Value Exceedances Test Result Test Test Test Required?
(mg/1) Result Result Result | Result
NO;+NO, 8 0.100 0 PASS PASS NO
TN 8 0.275 2 FAIL' PASS PASS PASS PASS YES
TP 9 0.025 4 FAIL' FAIL YES

1AIthough the sample size was insufficient for the binomial test, one exceedance of the target would fail the
binomial if the minimum sample size was met.

5.4.3.8 Sweathouse Creek

Sweathouse Creek begins in the Bitterroot Mountains on the west side of the Bitterroot Valley and flows
11.6 miles from the headwaters to its confluence with the Bitterroot River. Sweathouse Creek was first
listed in 2002 as being impaired by TP. Newer data were evaluated and the results of the assessment
concluded that TP remains a cause of impairment to Sweathouse Creek. The results of the Sweathouse
Creek assessment are reflected in the 2014 Integrated Report and are summarized below.

Summary nutrient data statistics and assessment method evaluation results for Sweathouse Creek are
provided in Tables 5-17 and 5-18, respectively. Thirteen NO3;+NO, samples were collected between 2006
and 2012; values ranged from <0.01 to 0.07 mg/L with no samples exceeding the nutrient target of 0.10
mg/L. Fourteen TN samples were collected between 2007 and 2012; values ranged from 0.048 to 0.500
mg/L with two samples exceeding the target of 0.275 mg/L. Sixteen TP samples were collected between
2006 and 2012; values ranged from<0.001 to 0.058 mg/L with six samples exceeding the target of 0.025

mg/L.

Two chlorophyll-a samples were collected in 2010 and 2012. The chlorophyll-a values ranged from 13.2
to 16.7 mg/m” with none exceeding the target of 125 mg/m”. In addition, chlorophyll-a was visually
estimated to be below 50 mg/m? at one site on Sweathouse Creek in 2010. Two AFDM samples were
collected in 2010 and 2012. The AFDM values ranged from 4.55 to 5.38 g/m” with none exceeding the
target of 35 g/m”. There were three macroinvertebrate samples collected in 2005 and 2012 and no
samples exceeded the HBI target value of 4.0.

NO;+NO, and TN passed both statistical tests, while TP failed both the binomial test and the T-test.
Although the chlorophyll-a and AFDM did not exceed the targets, according to DEQ’s assessment
methodology if TN and TP exceed the targets and the exceedance rate, then results suggest that algal
sampling may have missed peaks of benthic algal biomass. Given the results of the statistical analysis
and that there is a current TP listing on the stream; a TP TMDL will be developed for Sweathouse Creek.

Table 5-17. Nutrient Data Summary for Sweathouse Creek

1

Nutrient Parameter Sample Timeframe n Min Max Median | 80th percentile
NO3;+NO,, mg/L 2006-2012 13 <0.01 0.07 0.022 0.036
TN, mg/L 2007-2012 14 0.048 0.500 0.145 0.238
TP, mg/L 2006-2012 16 <0.005 0.058 0.012 0.049
Chlorophyll-a, mg/m2 2010, 2012 2’ 13.2 16.7 NA NA
AFDM, g/m2 2010, 2012 2 4.55 5.38 NA NA
Macroinvertebrate HBI 2005, 2012 3 2.74 3.40 2.82 3.17

Values proceeded by a “<” symbol are reporting limits for that parameter and the sample result was below the
reporting limit. For statistical purposes, % the reporting limit was used to calculate the median and 80" percentile.
’One additional visual estimate sample of <50 mg/m2 was not included in the summary statistics.
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Table 5-18. Assessment Method Evaluation Results for Sweathouse Creek

Nutrient Target Target Binomial T-test Chl-a AFDM | Macro TMDL
Parameter n Value Exceedances Test Result Test Test Test Required?
(mg/1) Result Result Result | Result
NO;+NO, 13 0.100 0 PASS PASS NO
TN 14 0.275 2 PASS PASS PASS PASS PASS NO
TP 16 0.025 6 FAIL FAIL YES

5.4.3.9 Threemile Creek

Threemile Creek begins in the Sapphire Mountains on the east side of the Bitterroot Valley and flows
18.0 miles from the headwaters to its confluence with the Bitterroot River. Threemile Creek was first
listed in 1996 as being impaired by NOs+ NO, and TP. Newer data were evaluated and the results of the
assessment concluded that NOs;+ NO, and TP remain as causes of impairment; in addition, TN was added
as a cause of impairment to Threemile Creek. The results of the Threemile Creek assessment are
reflected in the 2014 Integrated Report and are summarized below.

Summary nutrient data statistics and assessment method evaluation results for Threemile Creek are
provided in Tables 5-19 and 5-20, respectively. Ten NO3;+NO, samples were collected between 2003 and
2010; values ranged from 0.018 to 0.837 mg/L with six samples exceeding the nutrient target of 0.10
mg/L. Seven TN samples were collected between 2007 and 2010; values ranged from <0.05 to 1.20 mg/L
with four samples exceeding the target of 0.300 mg/L. Eleven TP samples were collected between 2003
and 2010; values ranged from 0.041 to 0.144 mg/L with all 11 samples exceeding the target of 0.030
mg/L.

One chlorophyll-a sample and one AFDM sample were collected in 2010. The chlorophyll-a value was
7.5 mg/m?, which did not exceed the target of 125 mg/m?. In addition, chlorophyll-a was visually
estimated to be below 50 mg/m2 at two sites on Threemile Creek in 2010. The AFDM value was 3.22
g/m?, which did not exceed the target of 35 g/m>. There were three macroinvertebrate samples
collected in 2005 and no samples exceeded the HBI target value of 4.0.

Chlorophyll-a and AFDM did not exceed the targets, but according to DEQ’s assessment methodology if
TN and TP exceed the targets and the exceedance rate, then results suggest that algal sampling may
have missed peaks of benthic algal biomass. Although there were not a sufficient number of samples to
meet the minimum sample size for assessment, NO;+NO,, TN, and TP all failed both statistical tests since
more than half of the samples exceeded the water quality target. Because Threemile Creek was
previously listed, only 1 exceedance out of 13 samples for NO3+NO,, TN, or TP would result in a failure of
the binomial test. Six of 10 samples exceeded the target concentration for NO;+NO,, 4 of 7 samples
exceeded the target concentration for TN, and all samples exceeded the target concentration for TP;
therefore, NO3+NO,, TN, and TP remain as causes of impairment and TN and TP and TMDLs will be
developed on Threemile Creek. As the NO3+NO, impairment is reflected in the TN data, a TMDL for
NO;+NO, will not be developed but will be addressed by the TN TMDL.

Table 5-19. Nutrient Data Summary for Threemile Creek

Nutrient Parameter Sample Timeframe n Min® Max Median | 80th percentile
NO;+NO,, mg/L 2003-2010 10 0.018 0.837 0.355 0.486
TN, mg/L 2007-2010 7 <0.05 1.20 0.510 0.766
TP, mg/L 2003-2010 11 0.041 0.144 0.104 0.140
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Table 5-19. Nutrient Data Summary for Threemile Creek

1

Nutrient Parameter Sample Timeframe n Min Max Median | 80th percentile
Chlorophyll-a, mg/m2 2010 1° NA 7.5 NA NA
AFDM, g/m2 2010 1 NA 3.22 NA NA
Macroinvertebrate HBI 2005 3 1.40 3.86 3.48 3.71

' Values proceeded by a “<” symbol are reporting limits for that parameter and the sample result was below the
reporting limit. For statistical purposes, % the reporting limit was used to calculate the median and 80" percentile.
Two additional visual estimate samples of <50 mg/m2 were not included in the summary statistics.

Table 5-20. Assessment Method Evaluation Results for Threemile Creek

Nutrient n Target Target Binomial T-test Chl-a AFDM | Macro TMDL
Parameter Value Exceedances Test Result Test Test Test Required?
(mg/1) Result Result Result | Result
NO;+NO, 10 0.100 6 FAIL FAIL PASS PASS PASS NO
TN 7 0.300 4 FAIL FAIL YES
TP 11 0.030 11 FAIL FAIL YES

1Although the sample size was insufficient for the binomial test, one exceedance of the target would fail the
binomial if the minimum sample size was met.

5.4.3.10 Miller Creek

Miller Creek begins in the Sapphire Mountains on the east side of the Bitterroot Valley and flows for
18.3 miles from the headwaters to its confluence with the Bitterroot River. Miller Creek was first listed
in 2006 as being impaired for NOs+ NO,, chlorophyll-a, and TP nutrient impairments. Newer data were
evaluated and the results of the assessment concluded that nutrients are not a cause of impairment;
therefore, the stream will be de-listed for all of the nutrient causes. The results of the Miller Creek
assessment will not be reflected until the 2016 Integrated Report, but the results of the assessment are
summarized below.

Summary nutrient data statistics and assessment method evaluation results for Miller Creek are
provided in Tables 5-21 and 5-22, respectively. Thirteen NO3;+NO, samples were collected between 2004
and 2012; values ranged from <0.005 to 0.09 mg/L with no samples exceeding the nutrient target of
0.30 mg/L. Thirteen TN samples were collected between 2004 and 2012; values ranged from <0.05 to
0.30 mg/L with no samples exceeding the target of 0.300 mg/L. Thirteen TP samples were collected
between 2004 and 2012; values ranged from 0.007 to 0.023 mg/L with no samples exceeding the target
of 0.030 mg/L.

Two chlorophyll-a samples and two ash-free dry mass (AFDM) samples were collected in 2012. The
chlorophyll-a values ranged from 10.6 to 22.3 mg/m? with none exceeding the target of 125 mg/m?. In
addition, chlorophyll-a was visually estimated to be below 50 mg/m? at one site on Miller Creek in 2010.
The AFDM values ranged from 6.23 to 6.30 g/m” with none exceeding the target of 35 g/m?* There were
three macroinvertebrate samples collected from 2004-2005 and one sample did not meet the HBI target
value of 4.0.

TN, NO3+NO,, and TP passed both statistical tests (Table 5-22) so NO3;+NO,, chlorophyll-a, and TP will be
removed as causes of impairment to Miller Creek, which will be reflected in the 2016 Integrated Report.
As a result, no nutrient TMDLs will be developed for Miller Creek.

11/18/2014 EPA Submittal 5-17



Bitterroot Watershed Total Maximum Daily Loads and Water Quality Improvement Plan — Section 5.0

Table 5-21. Nutrient Data Summary for Miller Creek

Nutrient Parameter Sample Timeframe n Min® Max Median | 80th percentile
NO;+NO,, mg/L 2004-2012 13 <0.005 0.09 0.007 0.050
TN, mg/L 2004-2012 13 <0.05 0.30 0.070 0.166
TP, mg/L 2004-2010 13 0.007 0.023 0.021 0.023
Chlorophyll-a, mg/m2 2012 2’ 10.6 22.3 NA NA
AFDM, g/m2 2012 2 6.23 6.30 NA NA
Macroinvertebrate HBI 2004-2005 3 1.98 4.70 3.14 4.07

" Values proceeded by a “<” symbol are reporting limits for that parameter and the sample result was below the
reporting limit. For statistical purposes, % the reporting limit was used to calculate the median and 80" percentile.
’An additional visual estimate sample of <50 mg/m2 was not included in the summary statistics.

Table 5-22. Assessment Method Evaluation Results for Miller Creek
Nutrient Target Target Binomial T-test Chl-a AFDM | Macro TMDL
Parameter n Value Exceedances Test Result Test Test Test Required?
(mg/1) Result Result Result | Result
NO;+NO, 13 0.100 0 PASS PASS NO
TN 13 0.300 0 PASS PASS PASS PASS FAIL NO
TP 13 0.030 0 PASS PASS NO

5.4.4 Nutrient TMDL Development Summary
Table 5-23 summarizes the updated impairment and TMDL development determinations for the
waterbodies of concern identified in Section 5.3. Fifteen TMDLs will be developed for TN and TP,
addressing a total of 16 nutrient causes of impairment and 1 chlorophyll-a (non-pollutant) impairment
cause. TN will be used as a surrogate TMDL for NO3+NO,, with the exception of Muddy Spring Creek, for
which a NO;+NO, TMDL will be developed since it is the only nutrient impairment cause for that

waterbody.

The updated impairment listings are reflected in the 2014 Water Quality Integrated Report and
associated 2014 303(d) List, with the exception of the Miller Creek delisting, which will be reflected in

the 2016 Water Quality Integrated report.

Table 5-23. Summary of Nutrient TMIDL Development Determinations

2014 303(d)
TMDL
Stream Segment Waterbody ID Nutrient S
. Prepared
Impairment(s)

AMBROSE CREEK, headwaters to mouth (Threemile MT76H004_120 N, TP N, TP
Creek)
BASS CREEK, Selway-Bitterroot Wilderness boundary to
mouth (unnamed channel of Bitterroot River), T9N R20W | MT76H004_010 TN, TP TN, TP
S3
LICK CREEK, headwaters to mouth (Bitterroot River) MT76H004_170 | TP, Chlorophyll-a* TP
MILLER CREEK, headwaters to mouth (Bitterroot River) MT76H004_130 NO3+ N02, TN, TP None
MUDDY SPRING CREEK, headwaters to mouth (Gold
Creek) T7N RIOW S2 MT76H004_180 NOs+ NO, NOs;+ NO,
NORTH BURNT FORK CREEK, 'confluence' with South MT76H004. 200 N, TP N, TP
Burnt Fork Creek to Mouth (Bitterroot River)
NORTH 'FORK RYE 'CREEK, headwaters to mouth (Rye MT76H004_160 N, TP N, TP
Creek-Bitterroot River, South of Darby)
RYE CREEK, North Fork to mouth (Bitterroot River) MT76H004_190 TN, TP TN, TP
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Table 5-23. Summary of Nutrient TMIDL Development Determinations

2014 303(d)
TMDL
Stream Segment Waterbody ID Nutrient S
. Prepared
Impairment(s)

SWEATHOUSE CREEK, headwaters to mouth (Bitterroot MT76H004_210 P P
River)
THREEMILE CREEK, headwaters t th (Bitt t
River) » headwaters to mouth (Bitterroo MT76H004_140 | NOs+ NO,, TN, TP N, TP

! Non-pollutant; remains an impairment cause and is addressed via nutrient TMDLs.

5.5 SOURCE ASSESSMENT, TMDL, AND ALLOCATION APPROACHES

This section summarizes the approach used for the source assessment, TMDLs, and allocations and then
presents the source assessment results, TMDL, allocations, and estimated reductions necessary to meet
water quality targets for each of the nine nutrient impaired streams.

5.5.1 Source Assessment Approach

Source characterization and assessment to determine the major sources in each of the nutrient
impaired waterbodies was conducted by using monitoring data collected from the Bitterroot project
area from 2003 to 2012, and by using aerial photos, Geographic Information System (GIS) analysis, field
work, phone interviews, and literature reviews. Assessment of existing nutrient (i.e., NO3+NO,, TN and
TP) sources is needed to understand load allocations and load reductions. Source characterization links
nutrient sources, nutrient loading to streams, and water quality response, and supports the formulation
of the allocation portion of the TMDL.

Land use in the Bitterroot project area primarily consists of agriculture (irrigated cropland and livestock
grazing), silviculture (timber harvest and forest roads), historical mining, and residential development,
including subsurface wastewater disposal and treatment. There are no permitted point sources in the
nine waterbodies described in this document. Therefore, nutrient loading is coming from two source
types: 1) natural sources derived from airborne deposition, vegetation, soils, and geologic weathering;
and 2) human-caused nonpoint sources dispersed across the landscape (e.g., agriculture, residential
development, and timber harvest). These sources may include a variety of discrete and diffuse pollutant
inputs that have differing pathways to a waterbody. Ideally sampling is conducted in a way that allows
identification of these pathways.

The most recent water quality sampling data used to determine existing nutrient water quality
conditions and potential sources in the Bitterroot project area were collected between 2003 and 2012.
These data were collected to 1) evaluate attainment of water quality targets, 2) develop TMDLs, and 3)
assess load contributions from nutrient sources. Data used to conduct these analyses are publicly
available at: http://www.epa.gov/storet/dw _home.html. Box plots were used to display nutrient
concentrations measured from the impaired streams and helped to define the magnitude and location
of nutrient loading and potential sources. In descriptive statistics, box plots are a convenient way of
graphically depicting groups of numerical data through their five number summaries. Box plots depict
the smallest observation (sample minimum), 25" percentile, median, 75" percentile, and the largest
observation (sample maximum). Box plots display differences between the data without making any
assumptions of the underlying statistical distribution of the data. The spacing between the different
parts of the box indicates the degree of dispersion and skewness in data and identifies outliers. When
sample data used in boxplots were below reporting limits, half the reporting limit was used.
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5.5.1.1 Nonpoint Sources of Nutrients
Nutrient inputs into the streams in the Bitterroot project area come from several nonpoint sources (i.e.,
diffuse sources that cannot easily be pinpointed). DEQ identified the following source categories that
contribute nutrients in the project area:

e Agriculture (irrigated cropping and pasture/rangeland/forest grazing)

e Subsurface wastewater disposal and treatment (individual and community septic systems)

e Residential development

e Silviculture (timber harvest and forest roads)

e Mining

e Natural background

Agriculture

There are several possible mechanisms for the transport of nutrients from agricultural land to surface
water during the growing season. The potential pathways include: the effect of grazing on vegetative
health and its ability to uptake nutrients and minimize erosion in upland and riparian areas, breakdown
of excrement and loading via surface and subsurface pathways, delivery from grazed forest and
rangeland during the growing season, transport of fertilizer applied in late spring via overland flow and
groundwater, and the increased mobility of phosphorus caused by irrigation-related saturation of soils
in pastures (Green and Kauffman, 1989).

Irrigated and Dryland Cropping

Cropping in the Bitterroot project area is primarily irrigated production of alfalfa hay and pasture/hay,
with smaller acreages of irrigated and dryland production of other crops including: potatoes, corn,
winter wheat, sod/grass, and small grains. Irrigated lands are usually in continuous production and have
annual soil disturbance and fertilizer inputs. Dryland cropping may have fallow periods of 16 to 22
months, depending on site characteristics and landowner management. Nutrient pathways include
overland runoff, deep percolation to groundwater, and shallow groundwater flow, all of which transport
nutrients off site.

Livestock Grazing

Grazing on private rangeland and pastures is common in the Bitterroot project area. Cattle are allowed
to roam and graze and in some areas along the valley bottoms during the growing season. Some cattle
have been observed on small acreage lots that are fenced. Horses may also be allowed to roam and
graze though they have been mostly observed on small acreage lots that are fenced. Pastures are
managed for hay production during the summer and for grazing during the fall and spring. Hay pastures
are thickly vegetated in the summer; less so in the fall through spring. The winter grazing period is long
(October—May), and trampling and feeding further reduces biomass when it is already low. Commercial
fertilizers are used infrequently in the watershed, and naturally applied cattle manure is a more
significant source of nutrients. Cattle manure occurs in higher quantities on pasture ground from
October through May because of higher cattle density than that found on range and forested areas.

Rangeland differs from pasture in that rangeland has much less biomass than other land uses, and
therefore contributes fewer nutrients from biomass decay. However, grazing impacts do factor in and
manure deposition can result in significant nutrient contribution to an impaired waterbody via
tributaries. Rangeland is grazed during the summer months (June-October) in the watershed.
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Livestock grazing on rangeland located on federal lands is another potential nutrient source in some of
the nutrient impaired waterbodies in the Bitterroot project area. The grazing allotments by federal
leases in the Bitterroot project area are limited to <4 months during the summer/early fall period,
beginning generally in early- to mid-June and extending to late-September or mid-October. Grazing
allotment data were collected from the USFS and the average number of Animal Unit Months (AUMs)
from 2003-2013 for the total allotment was provided. One AUM is equivalent to the forage consumed by
one cowy/calf pair for one month. Within the past 10 years, some grazing allotments were not grazed in
all years, so the average AUMs were calculated to include grazed and ungrazed years. For the purposes
of this compilation, where allotments spanned multiple watershed boundaries, the density of AUMs was
estimated as a percentage of the allotment area within the applicable watershed boundaries (Table 5-

24). It is recognized that this is a coarse assumption, and the densities are an estimate.

Table 5-24. Summary of Grazing Allotments on USFS Lands in the Bitterroot River Watershed

Percentage of Area of Graz'mg Average Density of AUMs
Total Allotment Allotment in Number of Years of No .
Watershed g . in Watershed
Within Watershed AUMs/year Grazing (AUMSs/ac)
Watershed (%) (ac) from 2003-2013"
2007, 2009,
Ambrose Creek 100 1,677 26 2011,2012 0.02
Bass Creek 7 22 100 - 0.02
Lick Creek 31 2,319 75 - 0.003
Muddy Spring Creek 32 837 53 2008 - 2013 0.007
Rye Creek 9 1,317 200 - 0.001
Sweathouse Creek 100 1,015 16 - 0.02

1Average calculated to include grazed and ungrazed years

Subsurface Wastewater Treatment and Disposal
Discharge of septic effluent from individual septic systems and community septic systems in the
Bitterroot project area, which discharge to groundwater, may all contribute to nutrient loading in
streams depending on a combination of discharge, soils, and distance from the downgradient
waterbody. Septic systems, even when operating as designed, can contribute nutrients to surface water
through subsurface pathways.

Residential Development
Significant growth has occurred in the Bitterroot project area, as the population of the valley has grown
(with population growth as high as 44% in the 1990s) and the number of homes and other development
has increased. Developed areas contribute nutrients to the watershed by runoff from impervious
surfaces, deposition by machines/automobiles, application of fertilizers, and increased irrigation on
lawns. This increased development has also resulted in a significant increase in the use of subsurface
wastewater and treatment disposal.

Silviculture (Timber Harvest and Forest Roads)
A large portion of the Bitterroot project area is on forested lands administered by the Bitterroot
National Forest. Silviculture practices inevitably cause some measure of downstream effects that may or

may not be significant over time. Changes in land cover will alter the rate at which water

evapotranspires and thus the water balance; in that the distribution of water between base flow and
runoff will change. Disturbances of the ground surface will also disrupt the hydrological cycle. The
combination of these changes can alter water yield, peak flows, and water quality (Jacobson, 2004).
Changes in biomass uptake and soil conditions will affect the nutrient cycle. Elevated nitrate
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concentrations result from increased leaching from the soil as mineralization is enhanced. This increase
generally only lasts up to 2 or 3 years before returning to pre-harvest levels (Feller and Kimmins, 1984;
Likens et al., 1978; Martin and Harr, 1989). Nutrient uptake by biomass is also greatly reduced after
timber harvest, leaving more nutrients available for runoff. Loading from silviculture is not estimated in
this document because timber harvest occurs in specific locations within a watershed that differ from
one year to the next. In addition, the effect of timber harvest on instream nutrient levels is short term
and would be difficult to model as a general effect. In lieu of loading estimates, water quality data were
examined in relationship to harvest records to determine if timber harvest is having an identifiable
effect.

A coarse assessment of recent timber operations (since 2003) was made based on USFS data and
Montana Spatial Data Infrastructure (MSDI) geospatial land cover data layer for the watersheds of
interest in the Bitterroot project area that have nutrient impaired waterbodies. These data were used to
better understand recent operations by scale and location in comparison with available water chemistry
data. It is used where appropriate to inform the source assessment.

Mining

Surface water quality can be degraded by releases of contaminants from mine waste material or from
co-mingling with acid mine drainage from mine adits. Nutrient impacts from mining can result from the
use of blasting (e.g., TNT), which introduces nitrate, and the use of cyanide, which introduces TN.
Concentration of potential contaminants depends on whether or not these methods were used, the
timing of when mining has taken place, mechanism of chemical release, streamflow, and water
chemistry.

The Bitterroot project area’s mining history is described in DEQ’s Abandoned Mine Lands historical
narratives (Montana Department of Environmental Quality, 2009a). Mining never became as prominent
in the Bitterroot Valley as in other watersheds in western Montana. Abandoned and inactive mines are
present at a relatively low density. Placer mines were not significantly productive, and neither were
subsequent lode mines. Abandoned or inactive placer mines are located in the Ambrose, Threemile,
Sweathouse, and Rye Creek drainages while abandoned or inactive lode mines are present in the Rye
and Bass Creek drainages. Water quality data were examined in relationship to specific historic mine
locations to determine if mining was having an identifiable effect on nutrient loading.

Natural Background

Load allocations for natural background sources in all impaired segments are based on median
concentration values from reference sites in either the Middle Rockies or the Idaho Batholith Level Il
Ecoregions, as applicable, during the July 1 to September 30 growing season. For the Middle Rockies
Ecoregion, these values are TN = 0.095 mg/L, TP = 0.01 mg/L (Suplee and Watson, 2013), and NO3+NO, =
0.02 mg/L (Suplee et al., 2007). For the Northern Rockies Ecoregion, these values are TN = 0.070 mg/L,
TP = 0.006 mg/ L (Suplee and Watson, 2013) and NO3;+NO, = 0.012 mg/L (Suplee et al., 2007). Reference
sites were chosen to represent stream conditions where human activities may be present but do not
negatively harm stream uses. The effects of natural events such as flooding, fire, and beetle kill may be
captured at these sites. Natural background loads are calculated by multiplying the median reference
concentration by the measured median growing season streamflow.
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5.5.2 TMDL and Allocation Approach
Loading estimates and load allocations are established for the summer growing season time period and
are based on observed water quality data and flow conditions measured during this time period.

5.5.2.1 TMDL Equation

Nutrient TMDLs have been developed for the nutrient causes identified for each waterbody in Table 5-
23. Because streamflow varies seasonally, TMDLs are not expressed as a static value, but as an equation
of the appropriate target multiplied by flow as shown in Equation 5. TMDL calculations for NO3;+NO,, TN,
and TP are based on the following formula:

Equation 5: TMDL (lbs/day) = (X) (Y) (5.4)
X = water quality target in mg/L (Table 5-2)
Y = median streamflow in cubic feet per second (cfs)
5.4 = conversion factor

As flow increases, the allowable load (TMDL) increases as shown by the TP TMDL example in Figure 5-3.
Like the water quality targets, the TMDLs are applied only to the summer growing season (July 1st
through Sept 30th).
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Figure 5-3. Example TMDL for TP for streamflows ranging from 0 to 6 cfs

Approach to TMDL Allocations

As discussed in Section 4.0, the NO3;+NQO,, TN, and TP TMDLs for applicable impaired waterbodies
consists of the sum of load allocations (LAs) to individual source categories (Tables 5-25 and 5-26). Since
all sources are nonpoint, the TMDL for each stream are broken into a load allocation to natural
background and a composite load allocation to all human-caused nonpoint sources (Equation 6). In the
absence of individual wasteload allocations and an explicit margin of safety, the TMDLs for NO3;+NO,,
TN, and TP in each waterbody are calculated as follows:
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Equation 6: TMIDL = LAy + LA,
LAws = Load Allocation to natural background sources
LA, = Load Allocation to human-caused nonpoint sources

Table 5-25. Nitrate and Total Nitrogen Source Categories and Descriptions for the Bitterroot Project

Area

Source Category

Source Descriptions

Natural Background

soils and local geology

natural vegetative decay

wet and dry airborne deposition

wild animal waste

natural biochemical processes that contribute nitrogen to nearby waterbodies

Nonpoint Sources
(Livestock, Agriculture,
Urban, and/or Timber
Harvest)

septic

domestic animal waste

fertilizer

loss of riparian and wetland vegetation along streambanks
limited nutrient uptake due to loss of overstory

runoff from exposed rock containing natural background nitrate
residual chemicals left over from mining practices

residential development

Table 5-26. Total Phosphorus Source Categories and Descriptions for the Bitterroot Project Area

Source Category

Load Allocation Descriptions

Natural Background

soils and local geology

natural vegetative decay

wet and dry airborne deposition

wild animal waste

natural biochemical processes that contribute phosphorus to nearby waterbodies

Nonpoint Sources
(Livestock, Agriculture,
Urban, and/or Timber
Harvest)

septic

domestic animal waste

fertilizer

loss of riparian and wetland vegetation along streambanks

limited nutrient uptake due to loss of overstory

runoff from exposed rock containing natural background phosphorus

Natural Background Allocation

LAs for natural background sources in all applicable impaired segments are based on median
concentration values from reference sites in the applicable Level Il Ecoregions during the growing
season (Table 5-27) as described in Suplee et al., (2008) and Suplee and Watson (2013). Reference sites
were chosen to represent stream conditions where human activities may be present but do not
negatively harm stream uses. The effects of natural events such as flooding, fire, and beetle kill may be

captured at these sites.

Table 5-27. Median Concentration

Level Il Ecoregion Growing Season Nitrate (mg/L) TN (mg/L) TP (mg/L)
Middle Rockies July 1 to September 30 0.02 0.095 0.010
Idaho Batholith July 1 to September 30 0.012 0.070 0.006
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Natural background loads are calculated by multiplying the median reference concentration by the
measured median growing season streamflow. The natural background load is calculated as follows:

Equation 7: LAyz = (X) (Y) (5.4)
LAng = Load Allocation to natural background sources in Ibs/day
X = natural background concentration in mg/L (Table 5-27)

Y = streamflow in cfs (median from the applicable stream)

5.4 = conversion factor

Allocations for Human-Caused Nonpoint Sources
The LA to human-caused nonpoint sources is calculated as the difference between the allowable daily
load (TMDL) and the natural background load:

Equation 8: LA, = TMDL — LAyg
LA, = Load Allocation to human-caused nonpoint sources

This equation will be used for all nutrient TMDLs in the Bitterroot project area.

5.5.2.2 Example Total Existing Load
To estimate an example total existing loading for the purpose of estimating a required load reduction,
the following equation will be used:

Equation 9: Total Existing Load (lbs/day) = (X) (Y) (5.4)
X = measured concentration in mg/L (median of exceedances from the applicable stream)
Y = streamflow in cfs (median from the applicable stream)
5.4 = conversion factor

Only the median of the concentrations that exceeded the target will be used to determine the total
existing load since concentrations greater than the target indicate that the TMDL is being exceeded and
reductions are necessary.

5.5.2.3 Total Range and Median Load Reductions

Figures portraying the load reductions necessary to meet the nutrients targets are shown for each
waterbody segment requiring (a) TMDL(s) in Section 5.6. Because flow data were absent for some of the
water quality samples, these reductions were calculated using all measured nutrient concentrations that
exceeded the target concentration. Any time concentration exceeds a target, the corresponding load,
even if flow is not measured, exceeds the TMDL since the TMDL equation is based on concentration
multiplied by the flow. Loads greater than the TMDL require reductions, so percent reductions in TN
loads are the same as percent reductions in TN concentrations. Equation 10 was used to calculate all
load reductions:

Equation 10: Load Reduction = (1 - (Target Conc. /Measured Conc.))*100
Target Conc. = target concentration in mg/L
Measured Conc. = measured nutrient concentration in mg/L

Only concentrations that exceeded the target will be used to determine load reductions since
concentrations greater than the target require indicate that the TMDL is being exceeded and reductions
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are necessary. Concentrations that are below the target are meeting the TMDL and do not require load
reductions.

5.6 SOURCE ASSESSMENTS, TMDLS, AND ALLOCATIONS FOR EACH STREAM

The below sections describe the most significant natural and human-caused sources in more detail,
establish TMDLs and composite LAs to identified sources, provide nutrient loading estimates for natural,
and human-caused source categories to nutrient-impaired stream segments, and estimate reductions
necessary to meet water quality targets for the following streams:

e Threemile Creek

e Ambrose Creek
Bass Creek
North Burnt Fork Creek
Muddy Spring Creek
e Sweathouse Creek

o Lick Creek
e North Fork Rye Creek
e Rye Creek

The total existing loads are used to estimate load reductions by comparing them to the allowable
(TMDL) load and computing a required percent reduction to meet the TMDL. These load reduction
estimates can be complicated by nutrient uptake within the stream. The number of NO;+NO,, TN,
and/or TP target exceedances, or the extent by which they exceed a target, can be masked by this
nutrient uptake. No load reductions are given for natural background allocations; therefore all necessary
load reductions apply to the nonpoint sources within each watershed.

The source assessments, TMDLs, and allocations for the streams of interest are discussed in order from
downstream to upstream along the Bitterroot project area since two of the impaired streams, Ambrose
and North Fork Rye Creek, are tributaries to impaired streams (Threemile and Rye Creeks, respectively).

5.6.1 Threemile Creek

Threemile Creek begins in the Sapphire Mountains on the east side of the Bitterroot Valley and flows
18.0 miles from the headwaters to its confluence with the Bitterroot River. Ambrose Creek, which is also
listed as impaired for nutrients, is the largest tributary to Threemile Creek. Approximately 12 miles of
the creek flows through private lands.

5.6.1.1 Assessment of Water Quality Results

The source assessment for Threemile Creek consists of an evaluation of NO3;+NO,, TN, and TP
concentrations, followed by an estimation of the most significant human-caused sources of nutrients.
Figure 5-4 presents the approximate locations of data pertinent to the source assessment in the
Threemile Creek watershed.
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~~ Threemile Creek

Figure 5-4. Threemile Creek Watershed with Water Quality Sampling Locations

It should be noted, that no data that were collected below the Ambrose Creek confluence were used for
assessments. Near the mouth, Threemile Creek enters the Lee Metcalf National Wildlife Refuge, a
wetland habitat for migratory birds. This complex of wetlands makes it difficult to discern the stream
features and according to National Hydrography Dataset imagery, there are no digitized streams in this
area. Data from monitoring stations at the Lee Metcalf National Wildlife Refuge and near the mouth
were not used because they were not on the defined AU.

Nitrate + Nitrite

DEQ and Tri-State Water Quality Council (TSWQC) collected water quality samples for NO;+NO, from
Threemile Creek during the growing season between 2003 and 2010 (Section 5.4.3.9, Table 5-19). Out
of 10 total samples, 6 exceeded the NO5;+NO, target of 0.100 mg/L. The upstream sites in the forested
areas did not exceed the NO3;+NO, target. All six of the exceedances occurred downstream of the
Grayhorse Creek confluence and the NO3;+NO, concentrations generally increase in a downstream
direction to the Ambrose Creek confluence. The sampling location at the confluence of Threemile Creek
and Ambrose Creek had the highest measured NO3;+NO, concentrations. Although data collected from
monitoring stations at the Lee Metcalf Wildlife Refuge and near the mouth were not used, two out of
seven samples collected from monitoring stations in these areas exceeded the target. Figure 5-5
presents summary statistics for NO3+NO, concentrations at sampling sites in Threemile Creek.
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Figure 5-5. Boxplots of NO;+NO, Concentrations in Threemile Creek (2003-2010)

Total Nitrogen
DEQ and TSWQC collected water quality samples for TN from Threemile Creek during the growing

season between 2007 and 2010 (Section 5.4.3.9, Table 5-19). Out of seven total samples, four exceeded
the TN target of 0.300 mg/L. The exceedances began downstream of the Grayhorse Creek confluence
and the TN concentrations generally increase in a downstream direction to the Ambrose Creek
confluence. The sampling location at the confluence of Threemile Creek and Ambrose Creek had the
highest measured TN concentrations, with one sample concentration greater than 16 times the target
concentration. The median concentration of TN of Ambrose Creek (which is also impaired for TN) near
the confluence with Threemile Creek, is 0.745 mg/L, nearly 2.5 times the target concentration. This load
is a significant source of TN for Threemile Creek. Although data collected from monitoring stations at the
Lee Metcalf Wildlife Refuge and near the mouth were not used, three out of five samples collected from
monitoring stations in these areas exceeded the target. Figure 5-6 presents summary statistics for TN
concentrations at sampling sites in Threemile Creek.
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Figure 5-6. Boxplots of TN Concentrations in Threemile Creek (2007-2010)

Total Phosphorus
DEQ and TSWQC collected water quality samples for TP from Threemile Creek during the growing

season between 2003 and 2010 (Section 5.4.3.9, Table 5-19). Out of 11 total samples, all exceeded the
TP target of 0.03 mg/L. With the exception of the monitoring location downstream of the Grayhorse
Creek confluence, the TP concentrations generally increased in a downstream direction to the Ambrose
Creek confluence. Although the upstream TP concentrations near the USFS boundary exceeded the
target, the downstream concentrations significantly increase by almost three times starting at the
Threemile Road monitoring location. The median concentration of TP of Ambrose Creek (which is also
impaired for TP) near the confluence with Threemile Creek, is 0.176 mg/L, nearly six times the target
concentration. This load is a significant source of TP for Threemile Creek. Although data collected from
monitoring stations at the Lee Metcalf Wildlife Refuge and near the mouth were not used, seven out of
seven samples collected from monitoring stations in these areas exceeded the target. Figure 5-7
presents summary statistics for TP concentrations at sampling sites in Threemile Creek.
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Figure 5-7. Boxplots of TP Concentrations in Threemile Creek (2003-2010)

5.6.1.2 Source Assessment

The Threemile Creek watershed includes forests, open grasslands and shrubs, pastures, and agricultural
lands. The Threemile Creek watershed contains private and public forest land with only a small
percentage of its total area administered by the Bitterroot National Forest. A larger percentage of the
public lands include 6,049 acres of the Montana Fish, Wildlife and Parks administered Threemile Wildlife
Management Area. The majority of the land in the lower reaches of the watershed is privately-owned
and mostly agricultural (hay and pasture) with some residential development.

Excess nutrients in Threemile Creek have been noted as a problem for several decades. In 1997-1998,
Ravalli County performed a study of nonpoint nutrient issues in the Bitterroot River watershed, which
included Threemile Creek (Hooten, 1999). In 2002 and 2003, TSWQC conducted an extensive watershed
assessment of Threemile Creek as part of a larger watershed assessment of the Ambrose-Threemile
Creek watershed (McDowell and Rokosch, 2005). The data from both studies demonstrated that
nutrient concentrations in Ambrose and Threemile Creeks tended to be high in comparison to other
streams in the Bitterroot River watershed.

A sediment TMDL for Threemile Creek was completed in 2011 (Montana Department of Environmental
Quality, Planning, Prevention and Assistance Division, Water Quality Planning Bureau, 2011a). As part of
sediment TMDL development, DEQ performed a stream assessment at one site along Threemile Creek in
2007. The assessment reach was located on private land in the lower watershed where historic grazing
and agriculture have given way to rural-residential development. The field assessment crew noted that
the stream was entrenched with extensive streambank erosion, bare ground, and exposed banks in the
survey reach. In addition, ongoing horse grazing was observed at the site and there were lawns
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encroaching on the channel margin along most of the reach. An assessment of riparian condition and
near-stream land uses that were rated as fair or poor condition (67% of the streambank) were in areas
dominated by agriculture and near-stream roads. Historic assessment records indicate that the
problems leading to heavy sediment loads are subdivisions of land with small pasture units, large
livestock concentrations, and riparian area grazing. The land use activities that are increasing sediment
supplies to Threemile Creek are also likely linked to increased nutrient supplies.

Potential human sources that could contribute TP and TN to Threemile Creek are agriculture (crops,
grazing in riparian or streamside zones, livestock confinement areas), urban development, septic,
silvicultural activities, and historic mining; based on the summary statistics of the data, the majority of
the nutrients originate in the valley rangeland and agricultural areas, which indicate that the primary
land uses and most likely significant nutrient sources in the Threemile Creek watershed are agriculture
and septic. Each of the potential human sources is discussed below, followed by an analysis of the
sources.

Agriculture

Agriculture is the primary land use in the lower foothill and valley areas of Threemile Creek and a
significant source of nutrients in the watershed, as evidenced by the data presented in Figures 5.5 - 5.7,
where the elevated nutrient concentrations occur. Upper Threemile Creek drains the Threemile Wildlife
Management Area managed by Montana Fish, Wildlife and Parks. Although there are no grazing
allotments on the USFS land, much of the dryland pasture terrain below the National Forest is occupied
by several large ranches used for beef cattle production (McDowell and Rokosch, 2005). Downgradient
of the lower foothill rangeland areas, the valley portion of the watershed is used extensively for irrigated
agriculture, including hay/alfalfa production with some small grains and sod, although there is an
increasing number of small acreage pasture units and semi-rural residential subdivisions in this part of
the watershed.

Nutrient loads from irrigations can come directly from ditch/channel intersections and indirectly from
irrigation application and subsequent discharge to the stream channel via groundwater recharge and
overland runoff. The Bitter Root Irrigation District (BRID) canal and Supply Ditch are the two primary
sources of irrigation water on the eastern side of the Bitterroot valley. The BRID canal runs along the
foothills of the Sapphire Mountains before crossing Threemile Creek at about river mile 8. According to
the TSWQC study, the BRID does not directly contribute significant nutrient loads to the creek based on
nutrient sampling that occurred in 2002 and 2003 above and below the Threemile Creek and BRID
intersection. The input above the BRID system is rangeland so agricultural input from irrigated crops
would be downgradient from the canal system. The Supply Ditch is located just above the Eastside
Highway on the lower reach of Threemile Creek. Based on previous monitoring by TSWQC and the data
collected by DEQ, the high loads of nutrients are occurring upstream of the Supply Ditch diversion, in
areas of significant agricultural activity. Based on conversations with the irrigation managers for the
BRID and Supply Ditch and analysis of the intersections, the inter-basin nutrient loads transferred to the
systems are insignificant. However, including livestock influence, these inter-basin water transfers may
contribute flow and a nutrient load indirectly to the irrigated portion of Threemile Creek through
groundwater recharge and/or overland flow from flood irrigation.

Silviculture

Approximately 42% of the Threemile Creek watershed is forested. The forested upper watershed
appears to contribute little to the excess nutrient load to Threemile Creek (McDowell and Rokosch,
2005) and TN in the forested reaches is generally below natural background. Although phosphorus in
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the forested reaches is approximately four times greater than natural background, the upper reaches
are only a minor contribution of the nutrient load as evidenced by the summary statistics data.

An analysis of aerial imagery and geospatial land cover data shows parcels of land with recently burned
and recently harvested forest in the northern-most portion of the watershed. In 2003, the Cooney Ridge
Complex forest fire burned approximately 25,000 acres, with a small portion of the area burning in the
upper northeast portion of the Threemile Creek watershed (near the headwaters). According to
geospatial information provided by the USFS, there have not been any recent forest
management/harvest activities on the USFS administered lands in the past 10 years. Montana Spatial
Data Infrastructure (MSDI) land cover data for areas in the northern and north-eastern part of the
watershed, administered by the USFS or owned by a private logging company, shows that timber
harvest has occurred and a network of unpaved forestry roads are present. Forest Road 640 runs along
much of the stream channel and is in relatively close proximity in some places. However, there exists a
substantial riparian buffer between the road and the channel in most places and this road is not thought
to be a substantial contributor of nutrients. The harvested areas and forestry roads may contribute
sediment loads to the watershed via erosion, but the silvicultural activities are likely only a minor
contributor of nutrient loads to the creek.

Subsurface Wastewater Treatment and Disposal

According to DEQ information, there are numerous individual septic systems in the Threemile Creek
watershed. All of the individual septic systems are concentrated in the valley area, in the downstream
part of the watershed, and in some places the septic density is over 100 septic units per square mile.
There are a number of systems within close proximity (<100 ft) to the stream. These systems are likely
part of the total nutrient loads into the creek, and are likely a more important contributor of nitrogen
than phosphorus.

Residential Development

The Threemile Creek watershed has experienced increased residential development in the past 25 years
and the semi-rural and suburban subdivision development is concentrated in the lower reaches of the
creek. The developed land cover is interspersed with agricultural land and many of the residential areas
have lawns that are likely irrigated and fertilized. Along a majority of the lower reach where the
residential development is concentrated, there appears to be adequate riparian buffer, so residential
development is likely only a minor contributor of nutrient loads into the creek via irrigation and fertilizer
from lawns.

Mining

Minor placer and lode mining occurred in the Threemile Mining District and according to DEQ and
Montana Bureau of Mines and Geology (MBMG) databases, there are six abandoned mines listed in the
watershed. One placer mine, Threemile Mine, is located downstream of the Threemile Wildlife
Management Area near the channel of Threemile Creek. Upstream of the Threemile Mine in the upper
drainage of Threemile Creek are the other two placer mines, both aptly named Placer Mine. These
abandoned gold mines are located in close proximity to the channel of Threemile Creek. Two lode
mines, the Cleveland Mine (a former silver, lead, zinc and copper mine) and the Lucky Star Claim Mine
are both located in the upper Threemile Creek watershed and are not in close proximity to the
Threemile Creek channel.

Placer mining probably involved disturbance of the streamside area and the streambed itself, and
evidence of this early placer mining can still be seen in the upper Threemile Creek (McDowell and
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Rokosch, 2005). Little is known about the history of any of these abandoned mines, but the Cleveland
Mine processed ore in an arrastra and there are no records of production.

As the NO3z + NO, and TN concentrations are well below targets in the most upstream sampling
locations, the historic mining activities do not provide a clear linkage as a source of nutrients in
Threemile Creek.

5.6.1.3 NO; + NO, TMDL Surrogate

Because nitrate is a component of TN, and because the loading sources and methods to reduce loading
sources of NO; + NO, and TN are essentially the same, the below TMDL for TN is a surrogate TMDL for
NO; + NO, in Threemile Creek. As a result, existing NO; + NO, loading requires reductions consistent
with the TN TMDL and the composite load allocation for NO; + NO, would apply to the same source
categories as the TN composite load allocation.

5.6.1.4 TN TMDL, Allocations, and Current Loading

The TMDL for TN is based on Equation 5 and the TMDL allocations are based on Equation 6. The value of
the TN TMDL is a function of the flow; an increase in flow results in an increase in the TMDL. The
following example TN TMDL for Threemile Creek uses Equation 5 with the median measured flow from
all sites during 2007-2010 sampling (7.02 cfs):

TMDL = (0.300 mg/L) (7.02 cfs) (5.4) = 11.37 Ibs/day

Equation 7 is the basis for the natural background load allocation for TN. To continue with the example
at a flow of 7.02 cfs, this allocation is as follows:

LAyg = (0.095 mg/L) (7.02 cfs) (5.4) = 3.60 lbs/day
Using Equation 8, the human-caused TN load allocation at 7.02 cfs can be calculated:
LA, = 11.37 Ibs/day — 3.60 Ibs/day = 7.77 |bs/day

An example total existing load is based on Equation 9, and is calculated as follows using the median of
TN target exceedance values measured from Threemile Creek from 2007-2010 (0.745 mg/L) and the
median measured flow of 7.02 cfs:

Total Existing Load = (0.745 mg/L) (7.02 cfs) (5.4) = 28.24 |bs/day

The portion of the total existing load attributed to human sources is 24.64 Ibs/day, which is determined
by subtracting out the 3.60 lbs/day background load. This 24.64 Ibs/day value represents the load
measured within the stream after potential nutrient uptake.

Table 5-28 contains the results for the example TN TMDL, LAs, and current loading. In addition, it
contains an example percent reduction to the human-caused LA required to meet the water quality
target for TN. At the median growing season flow of 7.02 cfs, and the median of measured TN target
exceedance values, the current loading in Threemile Creek is greater than the TMDL. Under these
example conditions, a 68% reduction of human-caused TN loads, which results in an overall 60%
reduction of TN in Threemile Creek, would result in the TMDL being met. The source assessment of the

11/18/2014 EPA Submittal 5-33



Bitterroot Watershed Total Maximum Daily Loads and Water Quality Improvement Plan — Section 5.0

Threemile Creek watershed indicates that agriculture is the most likely source of TN in Threemile Creek;
load reductions should focus on limiting and controlling TN loading from this source. Meeting LAs for
Threemile Creek may be achieved through a variety of water quality planning and implementation
actions and is addressed in Section 9.4.1.

Table 5-28. Threemile Creek TN Example TMDL, LAs, Current Loading, and Reductions

Allocation and Existing Load .
Source Category TMDL (Ibs/day)1 (Ibs/gay)l Percent Reduction
Natural Background 3.60 3.60 0%
Human-caused (primarily agriculture) 7.77 24.64 68%
TMDL = 11.37 Total = 28.24 Total = 60%

'Based on a median growing season flow of 7.02 cfs

Figure 5-8 shows the percent reductions for TN loads measured in Threemile Creek from 2007-2010.
Because flow data were absent for some of the water quality samples, reductions were calculated for
any sample where the measured TN concentrations were above the target. Any time concentration
exceeds the target, the corresponding load, even if flow is not measured, exceeds the TMDL since the
TMDL equation is based on concentration multiplied by the flow. Loads greater than the TMDL require
reductions, so percent reductions in TN loads are the same as percent reductions in TN concentrations.
For Threemile Creek, there were two TN target exceedances from two different sampling events at the
Ambrose Confluence sampling location, so TN reductions were calculated and plotted for both
exceedances at that site. Based on the results presented in Figure 5-8, TN load reductions ranging from
41% to 75%, with a median overall reduction of 60%, are necessary to meet the TMDL.
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Figure 5-8. Measured TN Percent Load Reductions for Threemile Creek (Each TN target exceedance for
a site were plotted.)
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5.6.1.5 TP TMDL, Allocations, and Current Loading

The TMDL for TP is based on Equation 5 and the TMDL allocations are based on Equation 6. The value of
the TP TMDL is a function of the flow; an increase in flow results in an increase in the TMDL. The
following example TP TMDL for Threemile Creek uses Equation 5 with the median measured flow from
all sites during 2003-2010 sampling (7.02 cfs):

TMDL = (0.030 mg/L) (7.02 cfs) (5.4) = 1.14 Ibs/day

Equation 7 is the basis for the natural background load allocation for TP. To continue with the example
at a flow of 7.02 cfs, this allocation is as follows:

LAye = (0.010 mg/L) (7.02 cfs ) (5.4) = 0.379 |bs/day
Using Equation 8, the human-caused TP load allocation at 7.02 cfs can be calculated:
LA, = 1.14 Ibs/day — 0.379 Ibs/day = 0.761 Ibs/day

An example total existing load is based on Equation 9, and is calculated as follows using the median of
TP target exceedance values measured from Threemile Creek from 2003-2010 (0.104 mg/L) and the
median measured flow of 7.02 cfs:

Total Existing Load = (0.104 mg/L) (7.02 cfs) (5.4) = 3.94 Ibs/day

The portion of the total existing load attributed to human sources is 3.56 lbs/day, which is determined
by subtracting out the 0.379 Ibs/day background load. This 3.56 |bs/day value represents the load
measured within the stream after potential nutrient uptake.

Table 5-29 contains the results for the example TP TMDL, LAs, and current loading. In addition, it
contains an example percent reduction to the human-caused LA required to meet the water quality
target for TP. At the median growing season flow of 7.02 cfs, and the median of measured TP target
exceedance values, the current loading in Threemile Creek is greater than the TMDL. Under these
example conditions, a 79% reduction of human-caused TP loads, which results in an overall 71%
reduction of TP in Threemile Creek, would result in the TMDL being met. The source assessment of the
Threemile Creek watershed indicates that agriculture is the most likely sources of TP in Threemile Creek;
load reductions should focus on limiting and controlling TP loading from this source. Meeting LAs for
Threemile Creek may be achieved through a variety of water quality planning and implementation
actions and is addressed in Section 9.4.1.

Table 5-29. Threemile Creek TP Example TMDL, LAs, Current Loading, and Reductions

Source Category AIIoca(:Lzr/\da:‘ngMDL E’::;t;;‘gal;o)?d Percent Reduction
Natural Background 0.379 0.379 0%
Human-caused (primarily agriculture) 0.761 3.56 79%
TMDL =1.14 Total =3.94 Total =71%

'Based on a median growing season flow of 7.02 cfs

Figure 5-9 shows the percent reductions for TP loads measured in Threemile Creek from 2003-2010.
Because flow data were absent for some of the water quality samples, reductions were calculated for
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any sample where the measured TP concentrations were above the target. Any time concentration
exceeds the target, the corresponding load, even if flow is not measured, exceeds the TMDL since the
TMDL equation is based on concentration multiplied by the flow. Loads greater than the TMDL require
reductions, so percent reductions in TP loads are the same as percent reductions in TP concentrations.
For Threemile Creek, there were multiple TP target exceedances at the Below Fish, Wildlife, and Parks
(FWP) and Ambrose Confluence sampling locations, so the TP reductions for all exceedances at those
sites were calculated and plotted. Based on the results presented in Figure 5-9, TP load reductions
ranging from 27% to 79%, with a median overall reduction of 71%, are necessary to meet the TMDL.
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Figure 5-9. Measured TP Percent Load Reductions for Threemile Creek (Each TP target exceedance for
a site were plotted.)

5.6.2 Ambrose Creek

Ambrose Creek flows from its headwaters in the Sapphire Mountains on the east side of the Bitterroot
Valley to its confluence with Threemile Creek. The headwaters are predominately Bitterroot National
Forest lands, while most of the 11.7 miles of creek flow through privately-owned lands. Ambrose Creek
is the largest tributary to Threemile Creek, which is also currently listed as impaired by nutrients.

5.6.2.1 Assessment of Water Quality Results

The source assessment for Ambrose Creek consists of an evaluation of nutrient data, in particular, TN
and TP concentrations, followed by an estimation of the most significant human-caused sources of
nutrients. Although there were many TN and TP exceedances in Ambrose Creek, chlorophyll-a and
AFDM concentrations were below targets. During field data collection, it was observed that there was
excess fine sediment in the substrate and that the substrate was likely too fine for algal growth. Figure
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5-10 presents the approximate locations of data pertinent to the source assessment in the Ambrose
Creek watershed.
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Figure 5-10. Ambrose Creek Watershed with Water Quality Sampling Locations

Total Nitrogen

DEQ and TSWQC collected water quality samples for TN from Ambrose Creek during the growing season

between 2003 and 2012 (Section 5.4.3.1, Table 5-3). With the exception of upstream data collected

near the USFS boundary, all downstream TN data starting at the Ambrose Creek Road Crossing exceeded

the target of 0.300 mg/L. In general, the data show that the TN values increase in the downstream

direction to the mouth, with concentrations highest near the mouth. A single sample collected near the
mouth in 2012 was approximately 16 times greater than the water quality target. Figure 5-11 presents

summary statistics for TN concentrations at sampling sites in Ambrose Creek.
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Figure 5-11. Boxplots of TN Concentrations in Ambrose Creek (2003-2012)

Total Phosphorus

DEQ and TSWQC collected water quality samples for TP from Ambrose Creek during the growing season
between 2007 and 2012 (Section 5.4.3.1, Table 5-3). All TP data exceeded the target of 0.030 mg/L. In
general, there is a significant increase in TP concentrations from the samples collected near the USFS
boundary to the samples collected further downstream in the valley agricultural and residential areas;
the median concentration of TP for the samples collected near the USFS boundary is 0.061 mg/L, while
the median concentration of the next downstream sampling location Upstream Ambrose Creek Rd
Crossing is 0.195 mg/L. There is significant agricultural influence between these two monitoring
locations. Figure 5-12 presents summary statistics of TP concentrations at sampling sites in Ambrose
Creek.
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Figure 5-12. Boxplots of TP Concentrations in Ambrose Creek (2003-2012)

5.6.2.2 Source Assessment

The Ambrose Creek watershed includes forests, open grasslands and shrublands, pastures, and
agricultural lands. The watershed contains private and public forest land, although a majority of the land
cover in the lower reaches of the watershed is privately-owned agricultural (hay and pasture) and
developed residential land. In addition, the valley is seeing increasing number of small acreage farms.

Excess nutrients in Ambrose Creek have been noted as a problem for several decades. In 1997-1998,
Ravalli County performed a study of nonpoint nutrient issues in the Bitterroot River watershed, which
included Threemile Creek (Hooten, 1999). In 2002 and 2003, the Tri-State Water Quality Council
(TSWQC) conducted an extensive watershed assessment of Ambrose Creek as part of a larger watershed
assessment of the Ambrose-Threemile Creek watershed (McDowell and Rokosch, 2005). The data from
both studies demonstrated that nutrient concentrations in Ambrose and Threemile Creeks tended to be
high in comparison to other streams in the Bitterroot River watershed.

In May 1991, DEQ conducted a Nonpoint Source Stream Reach Assessment on the lower three-quarters
of Ambrose Creek, which indicated notable sediment production from riparian grazing, livestock bank
trampling, silvicultural activities, and roads. Intensive, poorly managed grazing activities were identified
as major sources of habitat alteration and sediment delivery in the lower reach (Montana Department
of Environmental Quality, Planning, Prevention and Assistance Division, Water Quality Planning Bureau,
2011a). Historic assessment records indicate that the severe impairment was due to improper grazing
practices, dewatering, and damaged riparian.
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A sediment TMDL for Ambrose Creek was completed in 2011 (Montana Department of Environmental
Quality, Planning, Prevention and Assistance Division, Water Quality Planning Bureau, 2011a). As part of
sediment TMDL development, DEQ performed an assessment of riparian condition and near-stream
land uses in 2007 and found that of 50% of the streambank along Ambrose Creek had significant human-
caused effects within 100 feet of the channel. These human-caused effects appeared to be having a
negative impact on riparian health. Of the more than 18 miles of its banks (accounting for both banks)
rated as poor or fair condition, 17.6 miles (98%) were in areas where anthropogenic effects were
observed. In contrast, all but a trace amount of the riparian areas in which no anthropogenic effects
were observed were identified as being in good condition (Montana Department of Environmental
Quiality, Planning, Prevention and Assistance Division, Water Quality Planning Bureau, 2011a). During
DEQ monitoring in 2012, it was observed that Ambrose Creek had an incised channel going through an
agricultural area and the riparian vegetation was either cleared or had been severely grazed. The land
use activities that are increasing sediment supplies to Ambrose Creek are also likely linked to increased
nutrient supplies.

Potential human sources that could contribute TP and TN to Ambrose Creek are agriculture (crops,
grazing in riparian or streamside zones, livestock confinement areas), urban development, septic,
silvicultural activities, and historic mining; the primary land use and most likely significant nutrient
source in Ambrose Creek is agriculture (irrigated crops, grazing in riparian or streamside zones, livestock
confinement areas). Each of the potential human sources is discussed below, followed by an analysis of
the sources.

Agriculture

The primary land use and the most likely significant nutrient source in the Ambrose Creek watershed is
agriculture, which includes irrigated cropland and grazing/pasture in the valley portion of the
watershed. Essentially all crops in the watershed are irrigated. Irrigated cropland includes primarily
alfalfa and hay, with small acreages of sod/grass seed and small grains (i.e., spring wheat, barley).

The Bitterroot Irrigation District (BRID) canal is a primary source of irrigation water on the eastern side
of the Bitterroot valley. The drainage area upgradient of the BRID system is primarily rangeland so
agricultural input from irrigated crops would be downgradient from the system. Based on conversations
with the irrigation managers for the BRID and analysis of the canal and Ambrose Creek channel
intersections, the inter-basin nutrient loads tra